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Abstract of a thesis submitted in partial fulfillment of the 
requirements for the Degree of M.C.M 
 
An Empirical Study on Mutual Funds Performance and  
Performance Persistence in China 
 
Dawei Chen 
 
The debate whether mutual funds could provide superior performance compared to 
the market and whether mutual funds could perform persistently has become on-going 
issues since the 1960s. Many studies have attempted to evaluate mutual fund 
performance using a variety of performance measurement techniques and adjustments 
for risk. Extensive researches have been conducted in mutual fund performance and 
performance persistence on the U.S. markets while some studies focused on U.K., 
Australian and Hong Kong financial markets.  However, no similar studies have been 
conducted on the performance of mutual funds in the Chinese financial market  
This study investigates equity mutual funds‟ performance and performance 
persistence in the Chinese financial market.  First, single-index and four-index models 
are used study to evaluate mutual fund managers‟ selective ability in China. Second, 
Treynor and Mazuy (1966) and Henriksson and Merton (1981) market timing models 
are used to investigate whether mutual fund managers in China could have market 
timing ability. In addition, mutual funds performance persistence in both short-and 
long-terms are tested by applying non-parametric and parametric models.  
The Chinese financial markets could provide an opportunity to test the robustness of 
the conclusions from prior studies on mutual fund performance and performance 
persistence. The results from this study reveal that the equity mutual fund managers in 
China have selective ability to earn excess returns, but do not have market timing 
ability. In addition, the non-parametric and parametric tests from this study 
demonstrate that equity mutual funds in China could perform persistently in the short 
term but not in the long term. 
 
Keywords: Mutual Funds, Selective Ability, Market Timing ability, Performance 
Persistence.  
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CHAPTER ONE 
INTRODUCTION 
1.1 Introduction 
Mutual funds, as one professionally managed investment vehicle, have become more 
and more important in the global capital market. They are generally managed by 
investment companies and large financial institutions to utilise the notion of pooled 
contributions (Elton and Gruber, 1995; Bodie, Kane and Marcus, 2004). According to 
Jensen (1968), evaluating the “performance” of portfolios of risky investments has 
always been a central problem in finance. By investigating the portfolios‟ 
performance, the abilities of the portfolio manager to increase returns by correctly 
predicting the future and the abilities to minimize portfolios risk could be observed. 
(Jensen, 1968) With the increasing importance of mutual funds in financial markets, 
the debate about the measurement of mutual fund performance and performance 
persistence has been an on-going issue since the 1960s.  
Some researchers suggest that mutual funds can perform better than a passively 
managed portfolio or selected market indices, but others suggest the opposite. Sharpe 
(1966) and Jensen (1968) find mutual funds, in general, cannot perform better than 
passively managed portfolios (selected market indices). Jensen (1968) concludes that 
mutual funds on average and individual fund both cannot outperform the market even 
when the costs such as bookkeeping and research expenses are assumed to be free. 
Malkiel (1995) investigated mutual funds‟ performance over a relatively longer 
research period and makes a similar conclusion. Those results are consistent with 
Fama‟s (1970) efficient market hypothesis, which states that the success of mutual 
funds is due to luck not skill and, therefore, mutual funds should not be able to 
perform better than the market. More recent research from Sheikh and Noreen (2012) 
analyse 50 mutual funds performance in the UK market from 1990 to 2008, and 
conclude that the fund managers lacked the ability to predict the market movement on 
consistent bases. Any chance of outperforming the market is merely a random chance 
and this cannot be done on consistent bases. 
On the other hand, Carlson (1970) finds evidence that mutual funds can beat the 
market. The author partially replicates Jensen‟s (1968) study for 82 mutual funds‟ 
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performance, and showed contrasting result.   Carlson argues that Jensen‟s (1968) 
result and the evaluation of mutual funds performance will be influenced by the 
selection of time period and market index. Carlson‟s results (1970) revealed that the 
funds in the sample could earn excess net returns of 0.6% per year, and 59% of the 
funds in the sample could perform better than the random buy-and-hold strategy on 
the market portfolio. In addition, the median of excess net return in the sample is 0.2% 
per year, while the median of excess net return in Jensen‟s study is only -0.9% per 
year.  Mains (1977), Chang and Lewellen (1984), and Ippolito (1989) also confirm 
that mutual funds earn higher returns than passively managed portfolios. Based on the 
previous research, the conclusions of whether mutual funds could provide better 
performance than the market are mixed.  
In order to further distinguish skill from luck, mutual fund performance persistence 
has been tested recently. The test of mutual fund performance persistence examines 
whether past winners could continuously outperform and past losers continuously 
have unfavourable performance. Hendricks, Patel and Zeckhauser (1993) find the “hot 
hands” of mutual fund managers who continuously contribute superior performance. 
The phenomenon of performance persistence was then confirmed by Goetzmann and 
Ibbotson (1994) and Brown and Goetzmann (1995) using different methodologies. 
Recently Abdel-Kader and Kuang (2007) examine the performance of mutual funds in 
Hong Kong market during the period from 1995 to 2005 based on two-year intervals. 
The authors confirm the performance persistence and find that mutual funds in Hong 
Kong market could only perform persistent for both winners and losers within a short 
time period.   
On the other hand, Kahn and Rudd (1995) investigate performance persistence for 
equity funds managers that are publicly available in the US market from 1983 to 1993, 
and find no evidence of performance persistence among equity mutual funds.  Fund 
performance was defined by using total returns, selection returns and information 
ratios. Different from previous studies, "style analysis", which is originally suggested 
by Sharpe (1992), is applied to monitor performance. The results from Kahn and 
Rudd (1995) is consistent with Jensen (1968), Kritzman (1983), Dunn and Theisen 
(1983) and Elton, Gruber and Rentzler (1990). The authors suggest that persistence 
could be more a property of managers rather than funds. Active managers could 
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perform persistently with their good ideas, however, as the ideas become well known 
in the market, active managers could no longer beat the market to maintain their 
persistence. The conclusion from Kahn and Rudd (1995) is further confirmed by 
Rhodes (2000). 
Recent research by Rhodes (2000) examines whether past investment performance 
repeats for UK unit trusts from 1981 to 1998. The author reports that small groups of 
funds may show performance persistence in the short term, especially for poorly 
performing funds, however, the general results suggest that there is no strong 
evidence for performance persistence in recent times (after 1987). The author 
explained that the reason funds managers could earn high return is that they can 
access information not widely spread and use the information better and faster than 
others. As a result, if the market is getting more efficient, which means the market can 
adjust to new information quickly and accurately reflect the true value, it is gets more 
difficult for funds managers to persistently beat the market. Therefore, weak evidence 
of performance persistence is found in earlier times and no evidence of performance 
persistence in more recent time. 
Based on previous studies, the conclusion whether mutual funds could provide better 
performance than the market and whether mutual funds could performance 
persistently are both mixed. This research evaluates equity mutual fund performance 
in China and tests whether the performance persistence phenomenon exists in the 
Chinese mutual funds industry by employing Goetzmann and Ibbotson‟s (1994) 
method. The data set consists of all open-end equity mutual funds in China and is free 
of survivorship bias. The research period covers January 2002 to December 2010. 
Equity open-end funds selected for this study are not terminated or merged into other 
funds before the end of 2010. The results from this research may provide an overview 
of equity mutual fund performance in China and assist investors to earn higher returns 
when investing in mutual funds. 
1.2 Background 
Investing in mutual funds in China is generally recognised as an efficient option to 
increase personal wealth, especially for private investors. After the opening of the first 
open-end fund in 2001, over 500 mutual funds with a total net wealth of 2000 billion 
Chinese Yuan (295 billion U.S. dollar) were traded in China by 2009. At the end of 
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2009, 99.88% of open-end funds were held by private investors (Securities 
Association of China, 2010). The market value of equity mutual funds was 28.81% of 
the total market value in the Chinese A-Share stock market at the end of 2008 (Cao, 
2009). 
Compare to the U.S. mutual fund market, China mutual fund market has several 
special characteristics. First, China mutual fund market has a shorter history than the 
U.S. mutual fund market. The first open-end fund was established in 2001, while the 
U.S first open-end fund was established in 1924.  
Second, different from the U.S. mutual fund market, the supervision of mutual fund 
investors to mutual fund managers is less closer in China. The relationship between 
mutual fund investors and managers in China is based on contracts. Mutual fund 
investors do not own the companies and they do not have voting power to change the 
fund manager. However, under the U.S. Investment Company Act of 1940, specific 
investors could elect directors or vote on changes to the fund‟s investment objectives 
and policies in the U.S. mutual fund market. 
In addition, the management fees for mutual fund are similar in China, especially for 
the same type of mutual fund compared to the U.S mutual fund market. For example, 
for all equity mutual funds in China, investors are required to pay an average of 1.5% 
managerial expenses of their investment. In the U.S. market, the managerial fees vary 
and are determined by each of the mutual fund ranges from 0.5% to 2%. 
Further, based on the Law of the People's Republic of China on Securities Investment 
Funds (2004), all mutual funds in China are defined as open-end funds or close-end 
funds. Equity funds, balanced funds, debt funds and other types of funds are included 
in each sub category. All different types of funds are required to keep minimum 
proportions of selected types of securities in their portfolios. According to the China 
Securities Regulatory Commission (2004), equity funds must keep at least 60% of 
their investments in stock markets whereas 80% of investments of debt funds are 
government bonds, domestic treasury bonds, corporate bonds, term deposits, etc.  
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1.3 Motivations and Importance 
The evaluation of mutual funds performance has been a topic in financial economics 
for a long time. Many studies have attempted to evaluate the performance based on 
different market, using a variety of performance measurement techniques and 
adjustments for risk. Most research in mutual fund performance and performance 
persistence focuses on the U.S. markets, such as Jensen (1968), Grinblatt and Titman 
(1992), Goetzmann and Ibbotson (1994) and Elton, and Gruber and Blake (1996). 
Some studies were conducted in the UK market. (Fletcher, 1995; Blake and 
Timmerman, 1998; Allen and Tan, 1999. etc) Other researches such as Hallahan 
(1999) and Sawicki and Ong (2000) focused on the Australian market, and Abdel-
Kader and Kuang (2007) on the Hong Kong market.  
With respect to the performance of mutual funds in Chinese market, no similar studies 
have been conducted. The Chinese financial markets could provide an opportunity to 
test the robustness of the conclusions from prior studies on mutual fund performance 
and performance persistence that were conducted almost exclusively on the U.S. 
markets. Since the Shanghai (SSE) and Shenzhen (SZSE) stock markets were 
established in 1990 and 1991, respectively, Chinese stock markets have grown rapidly 
in recent decades and became the world‟s second largest markets with a total market 
capitalisation of U.S. $3.57 trillion in 2009
1
. This research covers the period from the 
inception of open-end funds in China since 2002. This research not only tests whether 
equity mutual fund managers might have selective ability to earn excess returns, but 
also provides an overview of equity mutual fund performance in China. The results of 
this study could present evidence on whether information on the past performance of 
mutual funds can be useful to investors. Such information is important for investors 
choosing mutual funds to earn excess returns. 
1.4 Research Objectives 
The objective of this study is to investigate equity mutual fund performance and 
performance persistence in China. This study also examines whether investors can 
                                                 
1 Yu (2010) reported China‟s A-share stock market has become the world‟s second-largest by market value. The 
market value of Shanghai and Shenzhen Stock Exchanges  are $2.7 trillion and $870 billion, respectively, ranked 
the 6th and 16th among world‟s bourses. For more information, see www.chinadaily.com.cn/business/2010-
01/28/content_9391296.htm 
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benefit from investing in equity mutual funds in China. The research questions for this 
study are as follows: 
Research Question One examines whether Chinese equity mutual fund managers have 
the selective ability to outperform passively managed portfolios. If mutual fund 
managers have selective ability, undervalued stocks would be purchased or 
overvalued stocks would be sold to earn excess returns. Based on previous studies, the 
single-index model (Jensen, 1968) and the four-index model (Elton, and Gruber and 
Blake, 1996) are applied to test the mutual fund performance in  research question one. 
Mutual funds‟ monthly net returns and gross returns are used as the performance 
measures.  
There are two main problems in using the single-index model (Jensen, 1968) to 
measure mutual fund performance. First, according to Brown, Goetzmann, Ibbotson, 
and Ross (1992) and Malkiel (1995), the superior performance of mutual funds might 
be due to survivorship bias. Survivorship bias reflects only funds that have not been 
terminated or merged into other funds are selected in the sample. In the other words, 
survivorship bias refers to mutual funds that are delisted or merged with other funds 
which are excluded from the data samples. Since the main reason for delisting or 
merging a mutual fund is past poor performance, the exclusion of poor performance 
funds from the sample would be the result of performance persistence. The issue can 
be eliminated in this study, since all equity mutual funds in China established before 
the end of 2010 are selected and no fund in the data sample has ceased operations or 
merged into other funds during the research period. 
Secondly, the single-index model (Jensen, 1968) is produced purely by employing a 
single market index. According to Lehmann and Modest (1987) and Elton, Gruber, 
Das and Hlavka (1993), inappropriate benchmarks might lead to biased results. To 
solve this problem, the S&P/CITIC A-share Composite index is chosen as the 
benchmark for the Jensen (1968) model. The S&P/CITIC A-share Composite index 
contains all stocks listed on the Shanghai and Shenzhen Stock Exchanges and 
considers the special non-tradable factor in China. The monthly returns of the 
S&P/CITIC A-share Composite index are calculated based on a dividend 
reinvestment assumption, which is consistent with monthly returns calculations for 
mutual funds (Morningstar, 2007). In addition, Fama and French (1993) find the 
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book-to-market (BTM) effect and size effect have sufficient power to explain stock 
returns as well as the beta. However, the empirical evidences for the BTM and size 
effects in China are ambiguous
2
. Therefore, the Elton, Gruber and Blake (1996) four-
index model is employed to measure mutual fund performance in research question 
one. The four-index model not only considers BTM and size effects but also the debt 
factor.  
Research Question Two examines whether Chinese equity mutual fund managers 
have market timing ability. According to Jensen (1972) and Grinblatt and Titmann 
(1989b), Jensen‟s measurement might be biased in the presence of timing information. 
If mutual fund managers have market timing ability, the investment portfolios would 
be adjusted by forecasting the market conditions. Thus, Jensen (1968) model might 
have a bias of non-stationary systematic risk. However, according to Allen and Tan 
(1999), little significance of the results of market timing based on previous empirical 
studies has been addressed adequately. In regards to research question Two, in order 
to separate selective ability and market timing ability, two market timing models 
developed by Treynor and Mazuy (1966) and Henriksson and Merton (1981) are 
tested to determine whether mutual fund managers in China have market timing 
ability. 
Research Question Three examines whether Chinese equity mutual funds perform 
persistently. According to Fama (1970, 1991), stock prices should fully reflect all 
available information. The superior performance of mutual funds should be a result of 
luck not skill. Previous studies (Hendricks, et al., 1993; Goetzmann and Ibbotson, 
1994; Gruber, 1996; Jan and Hung, 2004) have shown that mutual funds could 
perform consistently in U.S. markets for a variety of research periods. Performance 
persistence exists especially in the short term. On the other hand, Fletcher (1999) and 
Rhodes (2000) in the U.K. market, Dahlquist, Engstrom and Soderlind (2000) in the 
Swedish market and Christensen (2005) in Denmark market find no evidence of 
mutual fund performance persistence. In addition, Kahn and Rudd (1995), Malkiel 
(1995), Phelps and Detzel (1997) find ambiguous results of performance persistence. 
Quigley and Sinquefiel (2000), Davis (2001) and Bauer, Otten and Rad (2006) find 
that performance persistence is driven by „icy hands‟ (worse performers) rather than 
                                                 
2See Drew, Naughton and Veeraraghavan (2003), Chen, Kan and Anderson (2007) and Wang and Iorio (2007) 
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„hot hands‟ (better performers). In order to test for performance persistence in 
Chinese equity mutual funds, both parametric test and non-parametric tests developed 
by Goetzmann and Ibbotson (1994) will be used in this study. If the phenomenon of 
performance persistence exists in Chinese equity mutual funds, the funds will perform 
persistently over the periods. In other words, mutual funds that performed well in the 
past could also perform well in the future. Mutual funds that underperformed in the 
past would still perform worse than others in the future as well.  
1.5 Outline of Thesis 
This thesis consists five chapters. Chapter one introduces the research background of 
mutual funds, the research objectives and research questions. Chapter two reviews the 
literature on mutual fund performance and persistence. Chapter three discusses the 
data and research methodology of the study. Chapter four presents the empirical 
findings and discusses the results. Chapter five concludes the study and discusses the 
implications, and limitations of the study. 
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CHAPTER TWO 
LITERATURE REVIEW 
This chapter reviews studies relevant to mutual fund performance and performance 
persistence. Section 2.1 reviews the relevant studies based on the efficient market 
hypothesis. Section 2.2 reviews the literature relevant to mutual fund managers‟ 
selective ability, and studies on mutual fund managers‟ market timing ability are 
reviewed in Section 2.3. Studies relevant to mutual fund performance persistence are 
reviewed in Section 2.4.  
2.1 Efficient Market Hypothesis 
The efficient market hypothesis was first formulated by Fama (1970). According to 
the efficient market hypothesis, stock prices are determined by the market and can 
reflect all available information under the weak-form of market efficiency. In the 
semi-strong form efficient market, the stock price should adjust to reach a new 
equilibrium according to new information. Moreover, all information (public, private 
and historical) in the market is accounted for in the stock‟s price and, therefore, stocks 
are traded at fair value in the strong form of efficient market (Fama, 1970).  
According to Sharpe (1966), an incorrect stock price would be difficult and expensive 
to detect in an efficient market because the premium tasks of mutual fund managers 
include security analysis, portfolio analysis and the selection of a portfolio of the 
desired risk class, and the profession is doing a good job. Goetzmann and Ibbotson 
(1994) argue that mutual funds would not be able to purchase undervalued stocks or 
sell overvalued stocks to earn excess returns, and any superior performance exhibited 
by mutual funds would be due to luck not skill, according to efficient market 
hypothesis.   
The analysis of funds‟ performance has been frequently discussed in previous 
literature in order to test the efficient market hypothesis; testing mutual fund 
performance persistence is the common approach to distinguish skill from luck (Fama 
and French, 2008).  
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In the following sections, three areas from previous literatures are reviewed based on 
mutual fund mangers‟ selective ability, market timing ability, and mutual fund 
performance persistence.   
2.2 Mutual Fund Managers’ Selective Ability  
2.2.1 Under Performance – Mutual Fund Managers do not have Selective Ability  
Sharpe (1966) is one of the first studies that focused on mutual fund managers‟ 
selective ability. The author calculates the reward-to-volatility ratios for mutual funds 
and the market index. Thirty-four U.S. open-end mutual funds and the Dow Jones 
index were selected to calculate the reward-to-volatility ratios from 1954 to 1963. The 
reward-to-volatility ratio is referred to as “Sharpe ratio” in later studies. The ratio 
measures the excess return of mutual funds per unit risk. The Sharpe ratio for each 
mutual fund is compared with the Sharpe ratio of the market (Dow Jones index). 
Sharpe (1966) shows that the reward-to-volatility ratios of mutual funds are lower 
than the ratio of Dow Jones index, which indicates mutual funds, in general, cannot 
perform better than the market, i.e., mutual fund managers might not have selective 
ability.  
Jensen‟s (1968) study is instrumental to measure mutual fund performance using risk-
adjusted return. The author develops the CAPM model using a time series model to 
evaluate mutual fund performance. The alpha (“single-index alpha” in the following 
discussion) generated from Jensen (1968) is the difference between the actual average 
returns of funds and the expected returns in the same portfolio by employing CAPM. 
According to Jensen (1968), a zero single-index alpha represents the market portfolio 
buy and hold policy; a positive single-index alpha represents fund managers that have 
selective ability, and a negative single-index alpha indicates fund managers do not 
have selective ability to outperform the market.  
The single-index alpha based on the Jensen (1968) model, which is the risk-adjusted 
returns of a fund, not only focused on examining a fund performance relative to other 
funds but also relative to a benchmark (a selected market index). Before introducing 
risk-adjusted returns as a measurement of mutual fund performance, a mutual fund 
manager‟s selective ability could be concluded only by comparing the fund‟s raw 
return to that of other mutual funds. According to Maginn and Tuttle (1990), mutual 
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fund performance measured using the raw return of the fund without adjusting the 
portfolio risk, would be largely impacted by changes of cash flows, and consequently 
provide biased results of mutual fund managers‟ selective ability. Thus, the single-
index alpha has become the most widely used measurement to evaluate the 
performance of mutual funds and the managers‟ selective ability (Grinblatt and 
Titman, 1993). 
The sample in Jensen‟s (1968) study contains annual net and gross returns of 116 
mutual funds and the market (Standard & Poor‟s 500 Stock Price Index) covering the 
period 1945-1964. The author finds evidence that the 115 funds in the sample, on 
average, cannot perform better than the market during the research period, which 
indicates mutual fund managers, in general, do not have selective ability. The author 
argues that the findings are evidence of strong-form market efficiency, since the 
securities‟ prices fully reflect all information. Thus expenditure on analysis and 
research by mutual funds cannot provide consistently superior performance than 
randomly generated portfolios. 
Malkiel (1995) confirms Jensen‟s (1968) results. The author follows Jensen‟s (1968) 
methodology to measure mutual fund performance from 1972 to 1991 in the U.S. 
market. Quarterly returns of equity funds are employed to calculate the single-index 
alpha. Malkiel‟s (1995) study excludes sector funds3 and funds that invest in foreign 
markets. The author argues that mutual funds, in general, do not produce positive 
excess returns for investors since the single-index alpha from 1972 to 1991 is 
insignificant. The findings are consistent with Jensen (1968), which suggests that 
mutual fund managers might not have selective ability to cover their expenses. The 
negative significant single-index alpha, based on the market index of Standard & 
Poor‟s 500 from 1982 to 1991, confirms the results from the entire research period 
and provides no evidence that mutual funds, in general, have been able to outperform 
a passively managed portfolio.  
Bessler, Drobetz and Zimmermann (2007) investigate performance of German mutual 
equity funds from 1994 to 2003. The sample consists of 50 equity funds‟ monthly 
returns. The DAX blue-chip index, MSCI Germany Total Return Index and DAFOX 
                                                 
3  Sector-funds only invest in one particular industry, such as gold stocks, pharmaceutical stocks, etc., 
(Malkiel,1995). 
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are the benchmark indices. The Jensen alpha is negative 55 basis points per year, on 
average, for all funds in the sample, and the mean abnormal return is even worse, a 
negative 260 basis points per year employing the Fama and French (1993) three-factor 
model. Following the Ferson and Schadt (1996) time-varying betas model, Bessler et 
al. (2007) find the conditional alpha is  close to negative 150 basis points per year, 
which is consistent with the results of Bams and Otten (2002) for German funds, and 
Dahlquist, Engstrom and Soderlind (2000) for Swedish funds. However, this result 
contradicts with the original evidence in Ferson and Schadt (1996) for U.S. funds. 
Ferson and Schadt (1996) employ the stochastic discount factor (SDF) framework, 
which is similar to Farnsworth, Ferson, Jackson and Tood (2002). The authors‟ results 
confirm that German mutual funds, on average, cannot provide excess returns relative 
to the benchmark. 
2.2.2 Superior Performance – Mutual Fund Managers Have Selective Ability 
Carlson (1970) follows Jensen‟s (1968) methodology, chooses Standard & Poor‟s 500 
as the benchmark, and retests the results from Jensen (1968) and Sharpe (1966) using 
annual returns for 82 equity funds from 1948 to 1967. Carlson results contradict the 
studies of Jensen (1968) and Sharpe (1966) in that positive excess returns to the value 
of 60 basis points could be earned by mutual funds. The author argues that the 
conclusion of Jensen (1968) and Sharpe (1966) that mutual fund managers, in general, 
do not have selective ability, might be biased because of the selected time periods and 
the market index.  
Mains (1977) argues that Jensen‟s (1968) methodology may have bias in the 
assumption about mutual funds‟ dividend yields. Jensen (1968) uses annual returns of 
mutual funds and assumes dividends are paid at the end of year, whereas dividends 
are actually paid quarterly, so the reinvestment issue has been ignored as a result. 
Mains (1977) adopts the same sample as Jensen (1968) with monthly data and also 
same methodology, and partially repeats the work of Jensen (1968) from 1955 to 1964. 
The author finds that mutual funds earn a negative alpha of 62 basis points on average 
using annual returns and positive alpha of 9 basis points using monthly returns. 
According to Mains (1977), using yearly mutual funds‟ returns and ignoring the issue 
of dividend reinvestment might lead to underestimate of mutual fund performance. 
The author also concludes that regardless of expenses and commissions consideration, 
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the majority of funds have a superior performance to the selected market index. Based 
on Mains‟ (1977) finding, mutual fund managers have selective ability based on 
positive excess returns. 
Ippolito (1989) follows and extends Jensen‟s (1968) study to analyse 143 mutual 
funds‟ performance using annual data from 1965 to 1984 in the U.S. market. The 
author selects New York Stock Exchange index (NYSE), the S&P 500 stock index 
and an equally weighted S&P 500 stock – Salomon Brothers long-term bond market 
index as the market indices. The results in Ippolito‟s (1989) study indicate that only 
12 of 143 mutual funds have a significant positive alpha and 127 mutual funds in the 
sample are not significantly different from zero. The weighted mean alpha is positive 
81 basis points based on S&P 500 index, positive 87 basis points based on NYSE 
index and positive 248 basis points based on S&P 500 stock – Salomon bond index. 
The author concludes that mutual funds, on average, are sufficiently successful in 
their trades to offset their expenditure and mutual fund managers, in general, have 
selective ability. 
Elton, Gruber, Das and Hlavka (1993) argue the benchmarks used by Ippolito (1989) 
were inefficient due to the fact mutual funds may hold non-S&P 500 securities in their 
portfolio. The authors find contradictory results from Ippolito (1989) after adjusting 
the benchmark bias, and conclude Ippolito‟s (1989) findings are not robust. However, 
Ippolito (1993) recalculates the results from the original data in Ippolito (1989) study 
and confirms the positive excess returns of mutual funds. 
Following Jensen‟s (1968) single-index alpha measurement, Grinblatt and Titman 
(1989a) analyse mutual fund performance from 1974 to 1984. Monthly returns of 
mutual funds are used and adjusted by considering cash distributions, and net of 
transaction costs, expenses and fees. Quarterly returns of mutual funds are also used 
for the same research period. The data are not subjected to survivorship bias, which 
includes delisted or merged mutual funds in the sample. The single-index alpha 
(excess returns) is calculated based on monthly and quarterly returns. Four different 
sets of benchmark portfolios are compared for the research period. The results from 
Grinblatt and Titman (1989a) indicate that mutual funds could earn positive excess 
returns after considering expenses and fees. Mutual funds with the character of 
aggressive growth or small net asset value have significant abnormal performance. 
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Grinblatt and Titman (1993) introduce a new measurement to analyse the 
performance of mutual funds without benchmarks. One quarterly and one yearly 
portfolios are set up corresponding to each mutual fund. The weights of the quarterly 
portfolio are calculated as the difference between the portfolio weights of mutual 
funds in the current quarter and in the previous quarter. The weights of the yearly 
portfolio are calculated by the portfolio weights of mutual funds at the beginning of 
the quarter minus the weights one year earlier. The results indicate that the average 
performance of the quarterly portfolio is close to zero, but the yearly portfolio has a 
significant positive 200 basis points, on average, per year. The authors conclude their 
results are consistent with Grinblatt and Titman (1989a) where mutual funds, on 
average, gain positive excess returns and therefore mutual fund managers might have 
selective ability. 
Wermers (2000) uses a new database to measure mutual fund performance from 1975 
to 1994. The new database combines the CDA quarterly data set from 1975 to 1994 
and CRSP monthly data set from 1962 to 1997, which provides a complete database 
of mutual funds with turnover ratio, expense ratio, net returns, investment objective 
and total net assets. The author‟s results indicate the stocks held by mutual funds 
outperform the market by 130 basis points. On the other hand, the net returns of the 
mutual funds underperform the market by 100 basis points. The author argues that the 
difference between these two results is due to the underperformance of non-stock 
holdings and the costs of transactions and fees. The mutual fund managers have 
selective ability to choose stocks but are not good enough to offset the expenses and 
transaction costs. In addition, high-turnover mutual funds could substantially beat the 
market over the research period.  
2.3 Market Timing 
According to Jensen (1972), estimates of single-index alpha might be biased if the 
systematic risk is non-stationary. To partly solve the problem of non-stationary 
systematic risk, the managers‟ selective ability and market timing should be separated. 
Fama (1972) and Treynor and Black (1973) argue that mutual fund managers‟ 
forecasting ability could be classified as selective and market timing ability. Selective 
ability describes the mutual fund managers‟ ability to pick up under-priced stocks and 
sell overpriced stocks. Market timing ability implies mutual fund manager‟s ability to 
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forecast market conditions, and consequently adjust investment combinations in their 
portfolio. In the following section, the literature on non-stationary systematic risk is 
reviewed, followed by the two approaches to measure market timing ability.   
2.3.1 Non-Stationary Systematic Risk 
In order to estimate Jensen‟s single-index alpha, the assumption of a constant 
coefficient of systematic risk is necessary. The beta in Jensen‟s (1968) methodology 
measures systematic risk. A mutual fund‟s beta could be different over time due to 
changes in market conditions, investment objectives or management structure. 
According to Grinblatt and Titman (1989b) and Elton and Gruber (1995), risk levels 
of mutual funds are always changing to improve performance through frequent 
transactions. Treynor and Mazuy (1966) argue that mutual fund managers would be 
risk adverse and change their portfolio to lower beta if they believe the general market 
is going to fall. They might even temporarily get out of the market and invest in the 
bond market instead. On the other hand, if mutual fund managers think the market is 
going to rise, they may take higher risky securities to earn higher returns. Changes in 
the investment objectives and management may also result in different levels of 
systematic risk taken. Brown, Hallow and Starks (1996) argue that, if mutual funds do 
not perform well in the first half of the year, they may increase risk level in the last 
five months of the year. 
Evidence of non-stationary systematic risk from the literature is mixed. Miller and 
Gressis (1980) develop a partition regression model to test non-stationary systematic 
risk.  Application of the partition regression model for 28 mutual funds in U.S. market 
indicates the existence of non-stationary systematic risk. The authors argue that non-
stationary systematic risk might be due to changes in the composition of the mutual 
fund‟s portfolio. Alexander, Benson and Eger (1982) confirm the result of non-
stationary systematic risk by adopting a first order Markov process. The authors state 
that the market timing ability of mutual fund managers cause the mutual funds‟ beta 
to change over time.   
2.3.2 Quadratic Regression Approach 
 Treynor and Mazuy (1966) argue that if mutual fund managers have market timing 
ability, they are able to anticipate whether the general stock market is going to rise or 
fall and then adjust the composition of portfolio accordingly. Thus mutual fund 
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returns and market return are non-liner related.  The authors introduce a quadratic 
timing regression to measure the market timing ability of mutual fund managers as the 
coefficient on the squared market excess return. The authors find only one fund of 57 
open-end mutual funds had significant market timing ability. 
Gallo and Swanson (1996) employ the Treynor and Mazuy (1966) market timing 
model to test 37 U.S.-based international mutual funds‟ performance from 1985 to 
1993. The authors find no evidence of superior market timing ability for any fund in 
the sample. Gallo and Swanson‟s (1996) result is consistent with Gallo and Lockwood 
(1999) and Jiang, Yao and Yu (2007) findings, which show mutual fund managers, in 
general, are not able to forecast market condition in future. 
Ferson and Schadt (1996) develop a conditional model based on the methodology 
applied in Treynor and Mazuy (1966). The conditional model contains lagged 
information variables, which are introduced to control time-variation in the fund‟s 
beta and the market risk premium. The authors examine 67 mutual funds‟ monthly 
returns from 1968 to 1990 and find mutual funds show better performance and little 
evidence of market timing in the conditional model than in the Treynor and Mazuy 
(1966) market timing model. The authors conclude that mutual fund managers‟ 
predictability could be ignored if public information variables are not incorporated 
into the analysis. 
2.3.3 Binary Option Approach 
Henriksson and Merton (1981) and Henriksson (1984) introduce parametric models of 
market timing. The quadratic term in the Treynor and Mazuy (1966) model is 
replaced by a coefficient of the market portfolio option payoff, where the exercise 
price equals the risk free asset. The result from Henriksson (1984) indicates no 
evidence of market timing ability for 116 open-end mutual funds from 1968 to 1980. 
Henriksson also finds a negative relationship between market timing and selection 
ability. 
Chang and Lewellen (1984) follow Henriksson and Merton (1981) study to test 
mutual fund performance and market timing ability using monthly data for 67 funds 
from 1971 to 1979 in the U.S. market. Their result shows the monthly average excess 
return of mutual funds is close to zero if market timing is ignored and the monthly 
17 
 
average excess return is 116 basis points when the market timing factor is considered. 
Although weak evidence of the market timing ability of mutual fund managers is 
found, the average mutual fund performance outperforms the market. The result 
confirms the positive alpha of Alexander and Stover (1980), Veit and Cheney (1982) 
and Kon (1983).However, the researchers provide little evidence that fund managers 
have successful ability in market-timing. Ippolito (1993) reviews the results from 
Alexander and Stover (1980), Veit and Cheney (1982) and Kon (1983), and Chang 
and Lewellen (1984) concludes the positive alphas are significantly different from 
zero at the 95% confidence level. 
2.3.4 General Conclusion for Market Timing Ability 
Previous studies based on the quadratic regression and binary option approach show 
no evidence of market timing ability. Market timing models are further developed and 
tested by Connor and Korajczyk (1991), Hendricks, Patel and Zeckhauser (1993) and 
Goetzmann, Ingersoll and Ivkovic (2000) based on various time periods and markets. 
In general, the authors conclude mutual funds do not have market timing ability. In 
addition, according to Grinblatt and Titman (1994), the measurement of mutual fund 
performance based on Jensen (1968) would produce similar results as market timing 
measurements since few funds successfully time the market. 
2.4 Mutual Fund Performance Persistence 
According to Goetzmann and Ibbotson (1994), the best proof of mutual fund 
managers‟ selective ability is normally judged by their past performance. In addition, 
the past performance of mutual funds would be their major selling point and the first 
question asked by investors. Since the argument whether mutual funds could provide 
superior performance never ends, researchers tend to find evidence of performance 
persistence to distinguish skill from luck. The persistence test is developed to examine 
whether mutual funds that performed well in the past could continuously outperform, 
and whether mutual funds with poor records continue to have unfavourable 
performance. The existence of the phenomenon of performance persistence could 
show that mutual fund managers have selective ability.  
2.4.1 Persistence 
Early studies of persistence begin with Sharpe (1966) who compares mutual fund 
performance in terms of the reward-to-volatility ratio (Sharpe ratio) between 1944 and 
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1953 and the period 1954 to 1963. The author ranks mutual funds using Sharpe ratio 
and finds a correlation between the two periods of 0.36 with a t-ratio of 1.88. Sharpe 
(1966) also ranks mutual fund performance in terms of the Treynor (1966) ratio for 
the same two decades. The volatility of a fund in Sharpe ratio, which measures its 
own risk, is replaced by the total volatility. The correlation between the two periods 
based on the Treynor ratio is 0.4008 with a t-ratio of 2.47. The difference in mutual 
fund performance in the continuous period can be predicted by both methods. The 
author concludes the phenomenon of mutual fund performance persistence might exist. 
Hendricks, Patel and Zeckhauser (1993) investigate performance persistence by 
testing the quarterly returns of 165 equity funds from 1974 to 1988. Only open-end, 
no-load and growth equity mutual funds are selected in the sample. Single index 
portfolios, eight-portfolio benchmarks from Grinblatt and Titman (1989b) and an 
equally weighted portfolio of all mutual funds in the sample are used as benchmarks. 
The authors first test for autocorrelation in a cross-sectional regression for each 
quarter with quarterly returns and expected market returns, which is conditionally set 
on periods of lag information. The result shows the null hypothesis of zero 
autocorrelation is rejected from one to four quarter lags, which indicates mutual fund 
performance could be predicted by their previous performance. In addition, the 
authors reconstitute mutual funds in the sample into eight portfolios in each quarter 
based on the rank of their performance in the evaluation periods one, two, four and 
eight quarters. Mutual fund performance is evaluated by the Jensen (1968) alpha and 
the Sharpe (1966) ratio. Persistence appears significant after ranking fund 
performance in the evaluation period of four quarters. The authors suggest that 
predictability is robust in the short-run (one to eight quarters) after considering 
benchmark bias, time-varying betas and market timing. The successful short-run 
superior performance is named „hot hands‟ by the authors, who state ex-ante 
investment strategies on those funds with hot hands can improve risk-adjusted returns 
by 6% per year and excess returns over traditional benchmarks are about 3% per year. 
Goetzmann and Ibbotson (1994) adopt a sample of 276 mutual funds from 1976 to 
1988 to examine whether past performance of mutual funds predicts future 
performance based on monthly returns. The authors argue that survivorship bias may 
exist but will not impact the results because the goal of the research is to compare 
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surviving mutual funds to other survivors‟ performance rather than to measure 
whether funds outperform the indices. Mutual funds are defined as winner or loser 
based on raw returns and risk-adjusted returns in the evaluation period of one-month, 
one-year and two-years. Monthly raw returns of mutual funds are compounded to 
create one-year and two-year cumulative returns under an assumption of monthly 
reinvestment of income. Risk-adjusted returns are measured by Jensen (1968) alpha 
over the evaluation period. In order to test performance persistence, two-way tables of 
ranked funds are examined for each period. Based on the results, the authors suggest 
that at least 60% of winners repeat the superior performance in the next period by 
either one-year or two-year intervals. For the monthly persistence test, the authors 
adopt the bootstrap method. The results indicate the monthly returns are significantly 
predictable both in the short and long term. The authors conclude that investors can 
use past ranking of mutual fund performance to earn excess returns.  
Brown and Goetzmann (1995) analyse the performance persistence using a sample of 
monthly data of 372 funds in 1976 and 829 funds in 1988. The S&P 500 index and 
Vanguard Index Trust (S&P Index fund) are the benchmarks. Brown and Goetzmann 
(1995) extend Goetzmann and Ibbotson‟s (1994) method to create contingency tables 
as a nonparametric methodology. In order to avoid the survivorship bias, Brown and 
Goetzmann (1995) modify contingency tables which include data of disappearance
4
, 
new funds established and missing data in each year. The cross-product ratio, which is 
the ratio of the number of repeat performers to the number in the rest of the sample, is 
the indicator of performance persistence. Both the single-index alpha (Jensen, 1968) 
and the three-index alpha (Elton, Gruber, Das and Hlavka, 1993) are employed to 
evaluate mutual fund performance. The results indicate mutual fund performance 
persistence exists; the performance pattern depends on the time period observed. The 
authors conclude the persistence phenomenon is a useful indicator for mutual funds 
investors, but the evidence of earning excess returns remains weak.  
Malkiel (1995) follows Goetzmann and Ibbotson (1994) to analyse mutual fund 
performance persistence by constructing two-way contingency tables. Mutual fund 
performance is evaluated as the Jensen (1968) alpha by employing equity funds‟ 
quarterly returns from 1971 to 1991. Mutual funds are ranked every year in the 
                                                 
4 Disappearance” refers to mutual funds that have been delisted or merged into other mutual funds during or at the 
end of the research period (Brown and Goetzmann, 1995) 
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evaluation period. Winners are defined as the funds that achieve higher returns than 
the median of all funds‟ returns in a calendar year. Malkiel (1995) concludes that 
about 65.1% of mutual funds in the sample repeat their superior performance in the 
1970s and 51.7% of winners remain strong in the 1980s. The phenomenon of 
performance persistence is also confirmed by either using one-quarter period or two-
year period, where winners are defined as funds having positive alphas. On the other 
hand, the „hot hand‟ phenomenon does not exist significantly from 1980 to 1991, 
which is consistent with the results of Brown and Goetzmann‟s (1995) study. 
Elton, Gruber and Blake (1996) analyse equity funds performance and persistence 
from 1977 to 1993 using a sample free of survivorship bias that includes 188 funds. 
The authors extend the three-factor model developed by Elton et al. (1993) to a four-
factor model in order to measure the performance of the mutual funds. One-year and 
three-year alphas of all funds in the sample are ranked into 10 deciles and then 
compared to the one-year and three-year alphas in the subsequent periods. The results 
indicate past performance is predictive of future risk-adjusted returns and 
predictability increases when performance is measured over three years rather than 
one year. The authors also find that investing in the top decile for three years may 
have excess returns of 0.9 basis points or 1.5 basis points per month when the 
performance is measured by one-year or three-year intervals. On the other hand, the 
bottom decile produces excess returns of negative 43.7 basis points or 39.7 basis 
points based on the same methods. Elton et al. (1996) confirm the existence of mutual 
fund performance persistence and suggest investors might benefit by investing in 
successful mutual funds.  
Blake and Timmermann (1998) analyse mutual fund performance and persistence of 
performance in the U.K. The sample includes monthly returns of 2375 mutual funds 
from 1972 to 1995. The authors find that U.K. mutual funds have an average of 1.8% 
annual underperformance on a risk-adjusted basis. The authors also employ Hendricks 
et al.‟s (1993) method to sort the monthly mutual funds in the sample into quartiles 
based on abnormal performance over the previous 24 months. The quartiles are 
further divided into equal-weighted portfolios held for one month; the best performers 
are in the top portfolio (quartile) and the worst performers are in bottom portfolio 
(quartile). The results indicate all top portfolios produce mean positive abnormal 
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returns over the research period and all bottom portfolios produce mean negative 
abnormal returns. The results are consistent with Elton et al.‟s (1996) results that 
show mutual fund performance in the U.S. is persistent, although the performance of 
mutual funds, on average, underperforms relative to the passive indices.  
Bollen and Busse (2005) employ the Carhart (1997) four-factor model and extend 
Treynor and Mazuy‟s (1966) and Henriksson and Merton‟s (1981) market timing 
models with three additional explanatory variables (BTM, HML, and MOM), to 
compute the risk-adjusted returns (alphas) in the U.S. market for 230 mutual funds 
from 1985 to 1995 on a daily basis. All funds in the sample are quarterly ranked by 
alphas into deciles and then an estimate of the performance of each decile is obtained 
in the subsequent periods. The average excess returns of the top decile in the post-
ranking quarter is 39 basis points per quarter and the bottom decile produces negative 
77 basis points excess returns per quarter. The results indicate that the successful 
mutual funds could continuously provide positive excess returns and mutual funds 
with underperforming records might persistently produce unfavourable results. The 
authors then increase the evaluation period from one quarter to one year. The 
quarterly average excess returns of the top decile in the post-ranking quarter drop to 9 
basis points, and the statistically insignificant result suggests no evidence of 
performance persistence could be found in the long term (Bollen and Busse, 2005). 
Similar results are obtained where mutual funds are ranked by returns instead of risk-
adjusted returns. The authors argue that superior performance appears in short term 
only could be that some managers might be able to exploit advantages information. 
The authors conclude the phenomenon of persistence exists and is a short-lived 
phenomenon after controlling for the momentum anomaly.  
2.4.2 Non-Persistence 
Phelps and Detzel (1997) follow Goetzmann and Ibbotson‟s (1994) methodology to 
analyse performance persistence from 1983 to 1994 in the U.S. stock market. The data 
sample includes monthly returns of 87 mutual funds and 14 market indices. The 
authors employ a multi-factor model to estimate alpha in 12, 24 and 36 months. Both 
nonparametric (two-way contingency table) and parametric (regression) methods are 
employed to test persistency for subsequent periods of equal length. Phelps and 
Detzel (1997) find performance persistence disappears if mutual funds‟ returns are 
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adjusted for size and style characteristics. The authors argue that positive persistence 
is the result of persistence in broad equity classes (macro persistence) rather than 
sustainable managerial ability (micro persistence), and the macro persistence 
phenomenon in the 1980s and 1990s is the reason that leads to the general conclusion 
of persistence in other studies. 
The argument of Phelps and Detzel (1997) is supported by Wood Mackenzie 
Company (2002). According to Wood Mackenzie Company, mutual fund 
performance persistence in the short term largely depends on the fund‟s investment 
style or approach being in (or out) of favour on the phase of the economic cycle. In 
the other words, mutual fund performance would be in cycles according to economic 
cycles where the periods of over-performance are followed by the periods of under-
performance. The author argues that failure to recognise the performance cycles leads 
to a failure to invest in mutual funds for investors who might purchase a fund at the 
top of its cycle or sell a fund at the bottom of the cycle.  
Fletcher (1999) examines performance persistence for unit trusts in the U.K. market 
from 1985 to 1996. Eighty-five unit trusts with U.S. investment objectives, i.e., those 
invested in 70% or more in the U.S are selected in the sample. Unit trust performance 
is evaluated by employing Jensen‟s (1968) unconditional measurement and Ferson 
and Schadt‟s (1996) conditional measurement. In order to test for performance 
persistence, the unit trusts are ranked based on their cumulative excess returns in the 
previous year and grouped into quartile portfolios and equally weighted monthly 
excess returns in each quartile are then estimated over the subsequent year. The 
results from Fletcher (1999) show non-significant persistence in performance for unit 
trusts, and unit trusts in the top quartile portfolio could earn slightly more (less) than 
the bottom quartile portfolio by employing unconditional measurement (conditional 
measurement). The results were based on unconditional and conditional 
measurements and they contradict with each other. As a result, Fletcher (1999) 
concludes that superior excess returns cannot be predicted by the past performance of 
unit trusts and there is no evidence a unit trust could consistently perform with a 
superior performance. 
Christensen‟s (2005) study confirms the results with Flectcher (1999) and Dahlquist, 
Engstrom and Soderlind (2000) findings which suggest non-significant evidence of 
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equity mutual fund performance persistence in Denmark from 1996 to 2003. Mutual 
fund performance is measured based on the single-index alpha (Jensen, 1968). Mutual 
funds in the sample are then ranked in a two-way contingency table (Goetzmann and 
Ibbotson, 1994) to test for performance persistence. The entire observation period is 
split into three two and half-year intervals. According to Christensen (2005), a trend 
of performance persistence is found but the results are statistically insignificant.    
Kahn and Rudd (1995) investigate performance persistence for equity fund managers 
publicly available in the U.S. market from 1983 to 1993. Fund performance was 
defined by using total returns, selection returns and information ratios. Different from 
previous studies, "style analysis", originally suggested by Sharpe (1992), is applied to 
monitor performance. The authors find no evidence of performance persistence 
among equity mutual funds, which is consistent with Jensen (1968), Kritzman (1983), 
Dunn and Theisen (1983) and Elton, Gruber and Rentzler (1990). Kahn and Rudd 
(1995) suggest that the phenomenon of performance persistence would be results in 
fund managers‟ outstanding selective ability. Active managers could perform 
persistently with their good ideas, however, as the ideas become well known in the 
market, active managers could no longer beat the market to maintain their persistence. 
The conclusion from Kahn and Rudd (1995) is further confirmed by Rhodes (2000). 
Rhodes (2000) examines whether past investment performance repeats for U.K. unit 
trusts from 1981 to 1998. The author find small groups of funds may show 
performance persistence in the short term, especially for poorly performing funds. 
However, the general results suggest that there is no strong evidence for performance 
persistence in more recent times (after 1987). The author explained that the reason 
fund managers could earn higher returns is that they can access information not 
widely spread and use the information better and faster than others. As a result, if the 
market is getting more efficient, which means the market can adjust to new 
information quickly and accurately reflects the true value, then it becomes more 
difficult for fund managers to persistently beat the market. Therefore, weak evidence 
of performance persistence is found in earlier times and no evidence of performance 
persistence in more recent times. 
Brown et al. (1992) and Malkiel (1995) argue the results of mutual funds‟ superior 
performance and performance persistence might be due to survivorship bias in which 
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merged or ceased operation funds are excluded in the research. Brown and 
Goetzmann (1995) find further evidence that the phenomenon of performance 
persistence would be partly attributed to mutual funds with poor performance. 
Quigley and Sinquefield (2000) in the U.K. market and Bauer, Otten and Rad (2006) 
in the New Zealand market provide more evidence to suggest that performance 
persistence is driven by „icy hands‟ (poor performers) rather than „hot hands‟ (top 
performers.) 
Bauer, Otten and Rad (2006) investigate equity mutual fund performance persistence 
in New Zealand. The mutual fund performance is measured by the single-index alpha 
(Jensen, 1968) and three-index alpha (Fama and French, 1993). The authors rank the 
mutual funds into four portfolios based on their performance in past 6, 12 and 36 
months, and estimate excess returns in 6, 12 and 36 months in the future for each 
portfolio. The results indicate that a significant positive spread of winners over losers 
is found only at the 6 month horizon. Bauer et al. (2006) suggest that the phenomenon 
of performance persistence is short lived and disappears at longer horizons. In 
addition, underperforming funds in one period are most likely to underperform in the 
next period whereas evidence of persistently outperforming funds is absent. The result 
of “icy hands” from Bauer et al. (2006) is consistent with Quigley and Sinquefield 
(2000), who find evidence that not only transaction costs would eliminate any gains 
from the difference between top performers and bottom performers, but also the 
phenomenon of performance persistence is attributed only poor by performance 
persistence. 
Dahlquist, Engstrom and Soderlind (2000) analyse Swedish equity mutual fund 
performance persistence from 1993 to 1997. Like Fletcher (1999), both Jensen (1968) 
and Ferson and Schadt (1996) methods are employed to measure mutual fund 
performance. Similar to Fletcher (1999), the estimation of excess returns for mutual 
funds in current year is based on their performance from previous year. Dahlquist et al. 
(2000) results are consistent with Fletcher (1999). Although mutual funds‟ 
performance is positively related to their one-year lagged performance, the evidence 
does not support the phenomenon of performance persistence in the Swedish market.  
Cuthbert son, Nietzsche and O‟Sullivan (2008) analyse the performance of U.K. 
equity unit trusts and open-end investment companies from 1975 to 2002. The data set 
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contains monthly returns of 935 funds and the Financial Times All Shares (FTA) 
index. All funds in the sample are ranked into quintiles based on past performance 
(alphas), which are generated from the Carhart (1997) four factor model. The quintiles 
are rebalanced in periods of 1, 3, 6, 9, and 12 months and the returns of quintiles are 
compared. The results indicate past-winner funds do not consistently perform well. 
On the other hand, past-losers stay as losers and negative 2% abnormal returns 
annually are found from the bottom quintile. The authors argue that the phenomenon 
of mutual fund performance persistence might be contributed by underperforming 
mutual funds.  
Jain and Wu (2000) test whether advertised mutual funds continue their superior 
performance in the U.S. market. The authors use a sample of 294 open-end equity 
mutual funds advertised in Barron‟s or Money magazines from 1994 to 1996. The 
returns of advertised mutual funds are compared between a one-year period before 
and after the advertisements. The results indicate that the mutual funds in the post 
advertisement period are significantly inferior on average and there is no persistence 
in superior performance. The authors argue the advertised funds may attract more 
money into the funds but could not keep superior performance.  
2.4.3 Mixed Results of Performance Persistence 
Allen and Tan (1999) test U.K. mutual fund performance persistence with a sample of 
weekly returns of 131 funds from 1989 to 1995. The U.K. fund managers return index 
is used as the benchmark. The authors employ Goetzmann and Ibbotson‟s (1994) two-
way contingency tables to test persistence in the long-run (over one-year or two-year 
intervals). Winners and losers are defined based on their previous performance. The 
results indicate 56% of the funds repeat their above average performance measured by 
raw returns, and 59% of winners continuously perform well when performance is 
measured by risk-adjusted returns. In the short-run (semi-annually and monthly), 
however, the evidence appears to reverse. In addition, three empirical tests, OLS 
regression of risk-adjusted excess returns and independent SRCC calculations, all 
provide little evidence to confirm the results. 
Fletcher and Forbes (2002) examine the persistence in U.K. unit trust (open-end 
mutual funds) performance from 1982 to 1996. The sample contains monthly returns 
of 724 trusts and all selected trusts are equity objective. The Financial Times All 
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Shares (FTA) index is used as the benchmark. The authors follow Jensen (1968), 
Carhart (1997) and Connor and Korajczyk (1991) methods to measure trust 
performance. The authors also follow Brown and Goetzmann‟s (1995) method to set 
up two-way contingency tables and calculate the log-odds ratio to test for persistence. 
Their results indicate significant performance persistence of trusts when performance 
is measured by Capital Asset Pricing Model (CAPM) or Arbitrage Pricing Model 
(APT), but persistence is eliminated when performance is measured by the Carhart 
(1997) method. The authors argue that the performance persistence of U.K. trusts is 
not due to superior stock selection ability, but can be explained by factors that are 
known to capture cross-sectional differences in stock returns. 
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CHAPTER THREE 
METHODOLOGY 
Chapter 3 describes the data and the research method used in this study. Section 3.1 
introduces the data sources and collection methods. The testable hypotheses are 
discussed in Sections 3.2. The statistical tests and models for the research questions 
are described in Section 3.3.  
3.1 Sample Data 
3.1.1 Selection of Mutual Funds 
The equity mutual funds data for this study are obtained from CCER (China Centre 
for Economic Research at Beijing University) database. The CCER database provides 
a comprehensive coverage of the Chinese economy and capital markets‟ information 
and commits itself to be the world-leading Chinese financial information provider and 
analyst.
5
 The data set includes all open-end mutual funds from 2002 to 2010. Since 
the first open-end equity mutual fund was established in November 2001, this 
research covers the period from January 2002 to December 2010. No mutual funds 
have ceased operations or merged with other mutual funds during the study period. 
The data sample for this study includes all open-end equity mutual funds in China 
since 2002. Qualified Foreign Institutional Investors (QFII), Exchange Traded Funds 
(ETF), Listed Open-end Funds (LOF) and index funds are excluded from the sample.  
For index funds, the invested portfolios of each fund are set up accordingly to a 
specific stock index in China to simulate the movements of the index. As a result, 
they should perform exactly the same as their stock index (the performance of some 
actively managed index funds might differ slightly from the stock index on which 
they are based). Therefore, the performance of index funds would be indicated by 
performance of the selected stock index not the managers‟ selective ability. There 
were 21 ETF and 51 LOF funds trading in China at the end of 2010. All ETFs are 
index funds and over one third of the LOFs are index funds. Domestic investors in 
China could not purchase shares in QFIIs, and the cash flows and some trading 
activities of QFIIs are regulated and restricted by the State Administration of Foreign 
Exchange. As a result, the NPV cannot fully reflect the trading skills of the managers. 
                                                 
5 See http://www.ccerdata.com/eng/AboutUs/About_Us.htm for more details 
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Therefore, ETF funds, LOF funds and QFIIs are not included in this research. The 
selected data set is 219 open-end equity mutual funds. In order to obtain the funds‟ 
annual returns, all funds in the sample had to be established before end of 2009  
According to the China Securities Regulatory Commission (2004), open-end equity 
mutual funds in China are required to keep at least 60% of their investments in the 
stock market; the upper limit is 95% of funds (60-95 criteria). Regardless of how the 
market conditions change, the open-end equity funds have to hold stock shares within 
a required investment proportion. Some funds established before 2004 with no further 
announcements of changes in their investment proportions are not qualified as equity 
funds and were eliminated from the data set. Only the mutual funds that meet the 60-
95 criteria in their prospectus or in announcements are included in the sample. The 
final data set includes 149 open-end equity funds.  
3.1.2 Returns of Mutual Funds 
The equity mutual funds data from CCER include the funds‟ names, trading codes, 
establishment dates, fund custodian banks, management expenses, net asset value 
(NAV) and accumulated net asset value (ANAV), dividend ratios and split ratios. The 
monthly returns of the funds are calculated by NAV and are adjusted for dividends. 
According to Goetzmann and Ibbotson (1994), monthly returns are compounded to 
create one-year and two-year cumulative returns under the assumption of monthly 
reinvestment of the dividend.  
There are arguments in the literatures whether yearly returns of mutual funds are 
appropriate to measure mutual fund managers‟ selective ability. Jensen (1968) 
calculates annual continuously compounded returns of funds. Although most funds 
pay dividends on a quarterly basis, the author assumes dividends are paid and 
reinvested at the end of year because the data needed are not available. The author 
argues the resulting bias might be small and the same bias is incorporated in the 
measured returns on the market portfolio. 
Mains (1977) argues Jensen (1968) assumption about dividends might have an effect 
of underestimating mutual fund returns if the net asset value moves higher between 
the payment date and year end, or overestimating the mutual fund returns if the net 
asset value declines between the payment date and year end. Mains recalculates 
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Jensen results using monthly returns of funds and assumes dividends are paid and 
reinvested at the end of each month. Mains (1977) concludes that the excess returns of 
mutual funds are underestimated using yearly returns of funds and mutual fund 
managers have selective ability. 
This study follows Morningstar‟s (2007) method to calculate monthly returns of 
mutual funds. Dividends are assumed to be paid and reinvested at dividend payment 
date for each fund. According to Bodie, Kane and Marcus (2004), a share split takes 
place when a corporation issues a given number of shares in exchange for the current 
number of shares held by investors. Following a share split, the number of shares 
outstanding increases and the price (net asset value) decreases. In order to calculate 
the monthly returns of funds accurately, share splits are also considered. Using 
monthly returns to estimate a single-index alpha (Jensen, 1968) has two distinct 
advantages. According to Mains (1977), the systematic risk coefficients can be 
estimated more efficiently and the bias of reinvestment can be reduced. Grinblatt and 
Titman (1989a), Goetzmann and Ibbotson (1994), Wermers (2000) all use monthly 
returns to estimate the single-index alpha.  
3.1.3 Benchmark Selection 
The Shanghai and Shenzhen Stock Exchanges were established in the China stock 
market in 1990 and 1991, respectively; there is no overall stock index for both 
markets. Most researchers who study the Chinese A-share stock market either 
construct their own composite index for both stock markets based on the Shanghai 
and Shenzhen stock market indexes ( see Lee, Chen and Rui, 2001; Kang, Liu and Ni, 
2002; Wang and Xu, 2004), or treat the two stock markets separately (see Mookerjee 
and Yu, 1999; Wang and Firth, 2004).  However, Drew, Naughton and 
Veeraraghavan (2003) argue that the non-tradable shares in Chinese stock markets 
could be mispriced, using either a single market index or simply equally weighting the 
two market indexes might be biased to measure the realistic price of stocks.  
Since there is no overall stock index in China, this study uses 11 indexes including 
S&P/CITIC A-share Composite index, S&P/CITIC Composite Bond index, 
S&P/CITIC 100 Index, S&P/CITIC 200 Index, S&P/CITIC Small-Cap index and 
S&P/CITIC Pure Style indexes (pure growth and pure value indexes) of S&P/CITIC 
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100/200/Small-Cap indexes. Indexes applied to different research hypotheses are 
discussed in detail in Section 3.4. 
The S&P/CITIC A-share Composite index is a market capitalization-weighted index, 
co-developed by Standard and Poor‟s and the China International Trust and 
Investment Company (CITIC). The index is consistent with international practice and 
standards, and the Global Industry Classification Standard (GICS). The S&P/CITIC 
A-share Composite index includes all A-share stocks listed on the Shanghai and 
Shenzhen Stock Exchanges. Stocks are added to this index effectively on the second 
day post listing and are removed effectively on the day they are delisted. Since the 
CSRC (China Securities Regulatory Commission) launched a structural reform 
programme only from 2004 to eliminate non-tradable shares in the Chinese stock 
markets, non-tradable shares are still present in the market and are excluded in this 
study. The indexes selected eliminate non-tradable share and consider only the 
investable shares factor.  
Elton, Gruber and Blake‟s (1996) four-index model requires style-specific indexes to 
measure funds‟ risk-adjusted performance. The S&P/CITIC A-share Composite index, 
S&P/CITIC  Composite Bond index, S&P/CITIC 100 index, S&P/CITIC 200 index, 
S&P/CITIC Small-Cap index and Pure Style indexes of S&P/CITIC 100/200/Small-
Cap indexes are selected for this study. 
The S&P/CITIC composite bond index is designed to track China‟s bond market, 
which includes China‟s government bonds, corporate bonds, inter-bank bonds and 
convertible bonds (S&P/CITIC China index methodology, 2006). The S&P/CITIC 
Composite Bond index includes all bonds listed on the Shanghai and Shenzhen Stock 
Exchanges, inter-bank markets and all exchange-traded bonds with terms to maturity 
above one year, par outstanding above 100 million RMB and investment grade credit 
rating. (S&P/CITIC China index methodology, 2006). 
According to the S&P/CITIC China Style Indexes–6 , the S&P/CITIC 100 index 
covers the largest and most liquid stocks and represents approximately 38% of the 
                                                 
6 S&P/CITIC China indices are designed to reflect overall domestic Chinese A-share market. 
S&P/CITIC China Style Index is designed to track Chinese A-share stocks market in terms of firm size and stock 
styles. Standard and Poor provides the methodology books 2006 and 2007 to introduce these indices in China. For 
more information see http://www.standardandpoors.com/indices/sp-citic-china-style/en/us/?indexId=citic-china-
style-index 
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total market capitalization of Chinese A-shares. The S&P/CITIC 200 index gauges the 
mid-cap segment of the A-share market and represents approximately 22% of the total 
market capitalization. The S&P/CITIC Small-Cap index provides a benchmark for the 
small capitalization segment of the Chinese A-share market and represents 
approximately 10% of the total market capitalization. Stocks covered in each of these 
three indexes should overlap. (S&P/CITIC China index methodology, 2006). 
The S&P/CITIC Pure Style indexes (sub-index of S&P/CITIC China Style Indexes) 
were developed for each of the S&P/CITIC 100 index, S&P/CITIC 200 index and 
S&P/CITIC Small-Cap index to gauge the performance of stocks with certain 
characteristics. A total of 33% of stocks in each index are defined as pure growth 
stocks (low value) and 33% are characterized as pure value stocks (high growth). 
Stocks in the pure growth and pure value classes should not overlap. Therefore, the 
growth index is formed by averaging the large-cap, mid-cap and small-cap pure 
growth indexes, whereas the value index is formed by averaging the large-cap, mid-
cap and small-cap pure value indexes based on Elton, Gruber and Black‟s (1996) 
method. 
The index return data for all selected indexes in this study were obtained from CITIC. 
The total returns for all selected indexes are calculated on a daily basis. The dividends 
are assumed to be reinvested in the entire index rather than in the specific stock that 
pays the dividend. The assumption of reinvestment of dividends is consistent with the 
mutual fund returns calculation used in this study. One-month, one-year and two-year 
compound continuously returns are then calculated based on daily returns of the 
S&P/CITIC A-share Composite index (S&P/CITIC China Style Indexes – index 
methodology, 2007). 
3.1.4 Risk-free Rate 
Most researchers (for example Jensen, 1968; Mains, 1977; Elton, Gruber and Blake, 
1960) use U.S. Treasury Bills as the risk-free rate for the U.S. market. However, the 
bond market in China is much less developed than the U.S. bond market (Zhao, 2009). 
According to and Liu (2010), total household savings in China were over 20 trillion 
RMB at the end of 2009, and government bonds issued were 1.2 trillion RMB. 
Although the trading volume of the Chinese bond market was over 21 trillion RMB, 
95% of the amount was inter-bank bonds and the liquidity of the bond market was 
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less than 4% (Goldman Sachs Global Liquidity Management, 2012). In addition, the 
Chinese bond market is unprofitable (Zhang, 2008) and, after 2008, the rate of return 
for short-term government bonds was less than the rate of return for existing 
government bonds in the secondary market. According to Cohen (2009), the desirable 
characteristics of proxy for a risk-free asset should be well established, have a zero 
default rate, be traded in the liquidity market and have a similar duration to risky 
investment assets. Therefore, Chinese government bonds could not be appropriately 
adopted for asset pricing research. Chen, Wang and Wu (2010), Chang, Lin, Tam, and 
Wong (2010), Zhao (2009) and Drew, Naughton and Veeraraghavan (2003) use the 
fixed-deposit rate as proxy for the risk-free rate in China. Following Drew, Naughton 
and Veeraraghavan (2003), the one-year fixed deposit rate in the first month of each 
year is used as the risk-free rate. The fixed one-year deposit rates were obtained from 
the People‟s Bank of China.  
3.2 Testable Hypotheses 
Three hypotheses are tested as follows: 
Hypothesis one: 
H1: equity mutual fund managers in China do not have selective ability to earn excess 
returns.  
The first hypothesis examines whether equity mutual fund managers have selective 
ability in China. In order to test the hypothesis, all mutual funds in the sample are 
compared with selected market benchmark(s). In other words, if the mutual funds in 
the sample on average perform better than the benchmark, equity mutual fund 
managers in China might have selective ability. Jensen‟s (1968) method is employed 
to generate risk-adjusted returns for each fund in the sample for this study. The 
benchmark is the S&P/CITIC composite A-share index. The reasons for selecting this 
index are discussed in Section 3.1.3. The risk-adjusted return of a fund is called the 
single-index alpha. A zero single-index alpha represents a buy-and-hold policy. The 
positive single-index alpha indicates that the mutual fund outperforms passively 
managed portfolios (selected benchmarks) during the research period and represents 
the fund manager‟s selective ability. On the other hand, a negative single-index alpha 
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indicates that the mutual fund cannot perform better than the market index during the 
study period, thus the fund managers might not have selective ability.  
Hypothesis two: 
H2: equity mutual fund managers in China do not have selective ability to earn excess 
returns after considering expenses and fees 
The second hypothesis examines whether equity mutual fund managers in China have 
selective ability to earn excess returns after expenses and fees. According to the 
prospectuses of mutual funds, investors in China are required to pay 1.5% managerial 
expenses and fund custodian fees of their investment annually for equity mutual funds 
in form of a deduction in the NAV rather than a cash payment. Thus, the NAV of a 
fund on which the investors buy or sell, cannot represent the true performance of the 
fund. In order to fully represent mutual fund performance, gross returns of mutual 
funds are calculated by adding managerial expenses and fund custodian fees to NAV 
(Jensen, 1968).  
Following Jensen (1968), front- and end-load fees are not considered in this study. 
Front- and end-loads are fees that investors are required to pay for buying or selling 
shares of mutual funds. Setting front-or end-load fee, or both, by some mutual funds 
is to encourage investors to buy the fund‟s shares and then hold them for a long time 
reducing the frequency of trading. This type of fee would be paid only at the time of 
trading, and would not impact mutual fund performance. The gross returns of mutual 
funds in this study, therefore, are calculated based on NAV, managerial expenses and 
fund custodian fees only.  
The expenses and fees adjusted NAV is used to generate the gross returns of funds. 
The gross returns, which include expenses and fees, are then used in Jensen‟s (1968) 
method to generate a single-index alpha (risk-adjusted gross return). Similar to 
hypothesis one, a positive single-index alpha shows mutual fund managers have 
selective ability.  
 
Hypothesis three: 
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H3: equity mutual fund managers in China do not have selective ability after 
considering the characteristics of book-to-market ratio, size in stock market and bond 
market influences. 
The third hypothesis examines whether equity mutual fund managers in China have 
selective ability after considering factors such as book-to-market ratio (BTM), firm 
size and bonds. All three factors are generally believed to affect mutual fund returns. 
According to Elton, Gruber, Das and Hlavka (1993), mutual fund performance would 
be overestimated if a firm‟s size index is not considered as a type of risk. Fama and 
French (1993) also argue that the beta in CAPM is not sufficient to explain stock 
returns, and the effects of BTM and firm size of listed companies contribute to the 
explanatory power. The bond market performance should also be considered by 
mutual fund managers since mutual funds in China are not allowed to go short in the 
market. In other words, along with the China Securities Regulatory Commission‟s 
(2004) requirements (60-95 criteria), equity mutual funds in China could invest only 
up to 40% of their investment portfolios in the bond market; it is the only way to 
adjust the risk levels rather than holding cash without any returns.  
In order to test hypothesis three, Elton et al.‟s (1996) four-index model is employed in 
this study. The four-index model considers factors such as BTM, size and the bond 
market. The intercept of the model is the multi-factor risk–adjusted alpha of mutual 
funds. A positive four-index alpha shows the mutual fund managers have selective 
ability after considering firm size, BTM and alternative investment in the bond market. 
The BTM, size and bond coefficients describe the relationship between mutual fund 
performance and each variable. (Elton, Gruber and Blake, 1996) 
The fourth hypothesis as follows: 
Hypothesis four: 
H4: equity mutual fund managers in China do not have market timing ability. 
The fourth hypothesis examines whether Chinese equity mutual fund managers have 
market timing ability, which might bias the Jensen (1968) alpha estimate. According 
to Grinblatt and Titman (1989b) and Elton and Gruber (1995), the risk levels of 
mutual funds are always changing to improve performance. Indeed, changes in 
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investment objectives, management structure and investment proportions might 
happen due to different market conditions. Therefore, Jensen (1968) method might be 
biased due to non-stationary systematic risk. Fama (1972) and Treynor and Black 
(1973) argue that mutual fund managers‟ selective ability and market timing ability 
should be considered separately, where the selective ability refers to mutual fund 
managers‟ ability to forecast stock price movements, and market timing ability refers 
to mutual fund manager‟s ability to forecast market conditions and therefore adjust 
the investment portfolios.  
Treynor and Mazuy (1966) argue that the relationship between the performance of 
mutual funds and market returns are not linear if the market timing ability of mutual 
fund managers exists. The authors add a quadratic factor in a form of excess market 
returns square into the Jensen (1968) model to indicate the presence of market timing 
ability. The positive coefficient of the quadratic factor shows mutual fund managers 
have market timing ability and a negative vice versa. Henriksson and Merton (1981) 
create a binary option approach to measure the selective and market timing abilities of 
mutual fund managers. A dummy variable is added into Jensen‟s (1968) model to 
indicate whether the market return is higher than the risk-free rate. A positive 
coefficient of the dummy variable shows mutual fund managers have superior market 
timing ability. Treynor and Mazuy (1966) find only one of 66 funds in their sample 
has timing ability. Henriksson and Merton (1981) conclude that mutual funds in 
general do not have market timing ability. Both of models from Treynor and Mazuy 
(1966) and Henriksson and Merton (1981) are applied in this study. 
If no evidence is found from the two market timing models, the single-index 
generated from hypothesis one could not be biased because of non-stationary 
systematic risk. On the other hand, if the two market timing models indicate mutual 
fund managers have market timing ability, the timing-adjusted alpha should be 
considered to measure mutual fund performance in China. 
The fifth and sixth hypotheses are as follows: 
Hypothesis five  
H5: Equity mutual funds in China could not perform persistently in the short run. 
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The fifth hypothesis examines whether equity mutual funds in China could perform 
persistently. It tests whether equity mutual funds in China that performed well in the 
past could continuously perform well into the future and whether equity mutual funds 
in China that performed badly could continuously have inferior performance into the 
future. This hypothesis tests the mutual fund performance persistence phenomenon 
only in the short run in terms of a one-year interval. This means a mutual fund‟s 
performance from a selected one-year interval is compared with the fund‟s 
performance in a subsequent one-year interval.  
Both non-parametric and parametric methods are employed to test mutual fund 
performance persistence. The non-parametric method introduced by Goetzmann and 
Ibbotson (1994) uses a two-way contingency table to test mutual fund performance 
persistence. The parametric method applied by Grinblatt and Titman (1992) and 
Brown, Goeztmann, Ibbotson and Ross (1992) uses a regression model to test mutual 
fund performance persistence. 
By applying Goetzmann and Ibbotson‟s (1994) non-parametric tests, mutual fund 
performance is measured by raw returns (net returns), the single-index alpha (Jensen, 
1968) and the four-index alpha (Elton et al., 1996). Two-way contingency tables are 
formed in pairs of mutual fund performances in previous and subsequent years. The 
Cross Product ratio (CPR) is then calculated based on the two-way contingency tables. 
If CPR is equal to one, mutual funds do not perform persistently; if the CPR is greater 
than one, it indicates mutual funds could perform persistently. A Z-test shows 
statistical significance for each one-year interval for the entire study period. On the 
other hand, both the Jensen (1968) risk-adjusted returns and Elton et al. (1996) risk-
adjusted returns are used for the parametric method. The current risk-adjusted return 
is regressed on the previous risk-adjusted return. A positive coefficient of previous 
risk-adjusted return indicates that the mutual fund performance could be forecast 
based on its previous performance. In other words, the mutual fund might perform 
persistently.  
Hypothesis six  
H6: Equity mutual funds in China could not perform persistently in the long run. 
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The sixth hypothesis examines whether equity mutual funds in China could perform 
persistently in the long run (a term of two-years). Most previous researchers use a 
two- or three-year interval to test performance persistence in the long run (see 
Goetzmann and Ibbotson, 1994; Elton et al., 1996; Phelps and Detzel, 1997). Since 
the Chinese mutual fund industry has a short history and the first equity funds in the 
data sample in this study was established in 2004, there is an insufficient number of 
mutual funds for a three-year interval test. Therefore, the two-year interval is the 
appropriate length of research period for equity mutual funds in China.  
The process of the testing the hypothesis is similar to the methods used to test the 
Hypotheses five. Both non-parametric and parametric methods are employed and 
mutual fund performance is measured in terms of raw returns (net returns), single-
index alpha (Jensen, 1968) and four-index alpha (Elton et al., 1996). The only 
difference is that the observation period is two-year interval. 
3.3 Research Models 
3.3.1 Models for Mutual Fund Returns Calculation 
According to Jensen (1968) and Bodie, Kane and Macus (2004), the monthly raw 
returns for each fund can be calculated using equation (3.1), where the funds‟ shares 
are not split. 
1
log ( )itit e
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NAV D
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NAV 

   (3.1) 
Where itR  represents the raw returns of fund i in month t, itNAV is the net asset value 
at the end of month t, 
1itNAV   is the net asset value at the end of month t-1, D is the 
dividend and capital distribution of fund i in month t, under the assumption of zero 
fees and expenses. 
Mains (1977) argues that annual mutual fund returns calculated by Jensen (1968) 
might be biased and lead to an underestimate of the funds‟ returns since mutual funds 
pay dividends quarterly. Mains assumes that dividends paid by mutual funds are 
reinvested at the end of the month. This might also be biased and underestimate the 
funds‟ returns. In order to accurately calculate monthly net returns of mutual funds, 
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NAV at the end of the month, NAV at the end of the previous month, dividend payout 
ratio and the NAV in which dividends are reinvested are taken into account. The 
formula provided by Morningstar (2007) is given as follows: 
1 1
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Where itR  represents monthly net returns of fund i in month t, itNAV  is the net asset 
value at the end of month t, 
1itNAV   is the net asset value at the end of month t-1, m is 
the number of times shares are split within a month, jRatio is the split ratio on the 
thj  
share split, n is the number of times cash dividend is paid out, 
iD is the cash dividend 
paid out ratio on the thi cash dividend payout and iN  is the net asset value in which 
dividends are reinvested, under the assumption of zero fees and expenses
7
. 
In order to calculate mutual funds‟ returns that are gross of managerial expenses and 
fund custodian fees, those expenses and fees are divided by 12 and included in 
equation (3.3) as follows: 
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7
Most studies obtain quarterly or monthly return data for mutual funds in the U.S. from CDA, Lipper and 
Morningstar. Researchers calculate monthly returns for mutual funds only if the data source is provided by 
Wiesenberger, for example, Bollen and Busse (2005) use equation (3.1). Elton, Gruber and Blake (1996) and Cai, 
Chan and Yamada (1997) describe the process of calculating monthly returns but did not provide the formula.  
Equation (3.2) is obtained from Morningstar (2007) mutual fund performance calculation. Unlike equation (3.1) it 
assumes dividends are reinvested at the end of the month, equation (3.2) assumes dividends are reinvested at NAV 
on the same day when dividends are paid out. It might be more accurate if a fund pays out dividends several times 
in a month. It also considers the effect of share splitting. Many funds split shares and pay out a dividend at same 
time, and then the NAV is adjusted. 
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Where itR  is the monthly gross return of mutual fund i in month t, and the only 
difference between equation (3.2) and equation (3.3) is the term 
tE , which is the 
monthly expense and fee cost. Equation (3.3) takes into account the managerial 
expenses and custodian fees at the end of each month. Front- and/or end-loads fees 
are not considered. As discussed in Section 3.2, front- and/or end-loads fees are 
introduced by some mutual funds in order to encourage investors to hold the shares of 
the funds for a long period, and to reduce the frequency of trading. This type of fees 
would only occur at the time of trading and would not impact the mutual funds‟ 
performance.  
3.3.2 Single-Index Model for Mutual Funds’ Risk-adjusted Returns 
In order to test hypotheses one and two, the single-index alpha (Jensen, 1968) is 
employed to measure mutual fund performance as shown in equation (3.4) 
( )it ft i i mt ft itR R R R         (3.4) 
Where: 
itR  is the net return (gross return) on the fund i in month t calculated from equations 
(3.2) and (3.3); 
ftR  is the risk-free rate in month t; 
mtR  is the return on the local equity benchmark in month t from A-Share composite 
index; 
i   is the intercept term; and 
it  is the error term. 
 
The single-index alpha (Jensen, 1968) which is the intercept term in equation (3.4) 
represents superior (inferior) performance of fund i if the alpha is greater (less) than 
zero. The regression assumes the error terms are independently and normally 
distributed with a zero mean and constant variance for all observations. The single-
index alpha for each fund is generated from equation 3.4 as well as the single-index 
alpha value for the whole sample. The research period for each of the funds starts 
from the month that the fund was established until December 2010. The research 
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period for the whole sample starts from July 2004 when the first fund in the sample 
was established until December 2010. A positive alpha for a fund generated from net 
returns (or gross returns) indicates that the mutual fund managers have selective 
ability (or after considering expenses and fees), and a negative alpha indicates they do 
not have the ability. The overall conclusion of whether equity mutual fund managers 
in China have selective ability to outperform passively managed portfolios will be 
obtained from the equally-weighted mean of all funds‟ alphas.  
3.3.3 Models for Market Timing Measurement 
Treynor and Mazuy (1966) market timing model is employed to test hypothesis three. 
Treynor and Mazuy argue that mutual fund managers may hold a higher proportion of 
the market portfolio if they are able to forecast future market conditions and expect 
the stock market is a bull market. On the other hand, mutual fund managers may hold 
lower proportion of the market portfolio if they expect the market will perform poorly 
in future. Therefore, beta, which is the coefficient of the excess market returns in 
Jensen‟s (1968) model (equation 3.4) will be adjusted according to the returns on the 
market portfolio as follows if the managers have market timing ability:  
0 1( )it i i mt ftR R      (3.5) 
Substituting the adjusted beta of the mutual fund investment portfolio in equation (3.5) 
into equation (3.4) yields the Treynor and Mazuy (1966) market timing model shown 
in equation (3.6): 
2
0 1( ) ( )it ft i i mt ft i mt ftR R R R R R            (3.6) 
Where 
i  is the timing-adjusted alpha, representing the timing-adjusted selective 
ability of mutual fund managers if 
i  is positive, and a lack of that ability if i  is 
negative. The quadratic term in equation (3.6) is the market timing factor and the 
coefficient of the market timing factor,
1i , represents mutual fund managers‟ market 
timing ability. If 
1i is positive, mutual fund managers have superior market timing 
ability, which means the investment portfolios of mutual funds are adjusted actively 
to anticipated changes in market conditions. If the 
1i is negative, mutual fund 
managers do not exhibit market timing ability.  
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Henriksson and Merton‟s (1981) market timing model is also employed to test 
hypothesis three. In the binary option approach developed by Henriksson and Merton, 
mutual fund managers are assumed to have the ability to forecast whether the stock 
market would be better or worse than the risk-free rate. The accurate forecasting of 
market movements allows mutual fund managers to adjust their investment portfolios‟ 
proportions accordingly. By adding a no cost put option into Jensen‟s (1968) model 
(equation 3.4), the Henriksson and Merton (1981) market timing model is shown in 
equation (3.7): 
( ) (0, )it ft i i mt ft i ft mtR R R R Max R R            (3.7) 
The term (0, )ft mtMax R R represents the binary option, and i indicates mutual fund 
managers have market timing ability only if 
i is positive. The total return of a fund 
can be represented by the sum of returns from the investment portfolio and the returns 
of a put option on the stock market, which would be exercised only if the market 
return is less than the risk-free rate. 
Equation (3.7) can be rewritten as follows: 
1 2( ) [ ( )]it ft i i mt ft i t mt ftR R R R D R R           
(3.8) 
Where 
tD is a dummy variable equals to zero in month t if the market return is greater 
than the risk-free rate, and equals -1 in month t if market return is less than the risk-
free rate. In the other words, 
1i is the systematic risk estimator when the stock market 
is booming and 
1 2( )i i  is the fund‟s beta when the stock market crashes. The 
intercept,
i , represents the timing-adjusted selective ability of mutual fund managers 
if 
i is positive, and mutual fund managers do not have selective ability if i is 
negative. A positive 
2i indicates mutual fund managers have superior market timing 
ability and a negative 
2i shows mutual fund managers have inferior market timing 
ability.   
Both Treynor and Mazuy (1966) (equation 3.6) and Henriksson and Merton (1981) 
(equation 3.8) market timing models are employed in this study. Both net returns and 
gross returns of mutual funds are included in the regression model. The results of the 
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two market timing models can confirm the phenomenon of market timing in one 
another.  
3.3.4 Four-index Model for Mutual Funds Risk-adjusted Returns 
Elton, Gruber and Blake (1996) four-index model is employed to test hypothesis four. 
Elton et al. argue that since mutual funds might have specific investment objectives in 
specific characteristics of stocks such as growth or value, big-capitalization or small-
capitalization, the risk-adjusted alpha would be more accurate after introducing more 
indexes to account for the markets‟ performance. The four-index model is shown in 
equation (3.9): 
( ) ( )it ft i iSP mt ft s t gv t b bt ft itR R R R SMB HML R R                (3.9) 
Where: 
i is a factor-adjusted alpha for fund i; 
mtR is return of S&P/CITIC Composite A-Share index in the month t; 
tSMB is the return of the small-large index in the month t; 
tHML is the difference between returns of growth index and value index; 
The small-large index is form by large-cap index subtracting small-cap index ; 
Growth index is formed by averaging the large-cap, mid-cap and small-cap stock 
growth indexes and subtracting the average of the large-cap, mid-cap and small-cap 
stock value indexes; 
btR is the return of bond market index in the month t; and 
ftR is the risk-free rate.  
As discussed in Section 3.1.3, the S&P/CITIC small-cap index is used as the small-
capitalization index; the S&P/CITIC 100 index is used as the large- capitalization 
index; the pure-growth indexes of S&P/CITIC 100, S&P/CITIC 200 and S&P/CITIC 
small-cap index are used as the large-cap, mid-cap and small-cap stock growth 
indexes, respectively; and the pure-value indexes of S&P/CITIC 100, S&P/CITIC 200 
and S&P/CITIC small-cap index are used as the large-cap, mid-cap and small-cap 
stock value indexes, respectively.  
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According to Fama and French (1993), the distinction between growth and value is 
highly correlated with the book-to-market ratios. The BTM factor is denoted as the 
difference between the returns of the growth index and value index as suggested by 
Elton et al. (1996). The four-index alpha of each fund is computed over each fund‟s 
history. If the equally-weighted mean of all funds‟ four-index alpha is positive, the 
result could indicate equity mutual fund managers in China have selective ability after 
considering the characteristics of BTM and size in the stock market and bond market 
influence. 
3.3.5 Mutual Funds Performance Persistence Test  
To test mutual fund performance persistence (hypothesis five and six), this study 
follows Goetzmann and Ibbotson‟s (1994) non-parametric and parametric methods. 
Goetzmann and Ibbotson (1994) argue that the best way to predict fund performance 
is to track past performance over a reasonably long period and make predictions over 
the same period. In order to avoid potential selection bias and mutual fund 
performance persistence in the short term (hypothesis five), the fund‟s performance 
over 6 separate one-year intervals from 2005 to 2010 are tested for performance 
persistence. Since the management structure or strategy for mutual funds might 
change over the long-term (Goetzmann and Ibbotson, 1994), this study also 
investigates the persistence from two-year intervals (long-term). The two-year 
intervals in the study period do not overlap, i.e., 2005-2006 to 2007-2008, 2006-2007 
to 2008-2009, and 2007-2008 to 2009-2010. Both non-parametric and parametric 
methods are applied to test mutual funds performance persistence in short- and long-
term.  
3.3.6 Non-parametric Persistence Test Model 
Mutual fund performance, for either a two-year or one-year interval, is measured in 
both raw returns (net returns) and risk-adjusted returns. Monthly raw returns for each 
fund are compounded to create two-year or one-year cumulative returns as shown in 
equation (3.10), under the assumption of monthly reinvestment of income 
(Goetzmann and Ibbotson, 1994): 
1
(1 ) 1
t
ip it
t
AR R

    (3.10) 
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The risk-adjusted returns for two-year and one-year intervals are generated from 
equations (3.4) and (3.9). The risk-adjusted returns avoid the problem of differential 
expected returns between high-risk versus low-risk funds.  
All funds are ranked by their prior interval performance (raw returns or risk-adjusted 
returns) from high to low. The „winners‟ are defined as funds that performed better 
than the median. The „losers‟, on the other hand, are defined as funds that are below 
the median performance. In the subsequent intervals, the same funds are ranked again 
by performance and winners/losers are defined by the same criterion. Only funds 
established before the test interval could be ranked and compared (Goetzmann and 
Ibbotson, 1994). For example, for a one-year interval non-parametric test, a fund must 
exist for at least the entire two years. In a non-parametric test, two-way contingency 
tables introduced by Goetzmann and Ibbotson (1994) are used to examine the 
persistence in different intervals. Four categories are included in the two-way 
contingency tables: winners/winners (WW), winners/losers (WL), losers/winners (LW) 
and losers/losers (LL). For instance, „WW‟ represents the number of repeat winners 
from the prior interval to subsequent intervals.  
According to Goetzmann and Ibbotson (1994), the cross-product ratio (CPR) is the 
odd ratio of the number of repeat performers to the number of those that do not repeat 
shown in equation (3.11): 
( * ) / ( * )CPR WW LL WL LW   (3.11) 
The repeat performers represent funds performing persistently from the prior interval 
to the subsequent interval; reverse performers do not continuously remain in same 
category in different interval. Repeat performers are more than the reverse performers 
if the CPR is greater than one, and vice versa. If the CPR is equal to one, it indicates 
no phenomenon of persistence exists (Goetzmann and Ibbotson, 1994) 
In order to test the significance of CPR, a log odds ratio test is applied in this study. 
The CPR assumed the natural log form and is divided by the standard error, as shown 
in equations (3.12) and (3.13). According to Brown and Goetzmann (1995), large 
samples with independent observations, the standard error of the natural log of the 
odds ratio is approximated by equation (3.14): 
45 
 
ln( )LOR CPR  (3.12) 
LOR
LOR
Z statistic

   (3.13) 
Standard error in odds ratio (
LOR ) =
1 1 1 1
WW WL LW LL
     (3.14) 
The Z-statistic assumes the normal distribution under the assumption of independent 
observations. A Z-value greater than or equal to 1.645 at 95% confidence level is used 
as a test of significance. 
3.3.7 Parametric Persistence Test Model 
According to Grinblatt and Titman (1992), Brown et al. (1992) and Goetzmann and 
Ibbotson (1994), parametric test is used to analyse the robustness of the results, since 
the two-way contingency table test (winner-loser test) is a non-parametric test as 
shown in equation (3.15): 
1 2bi ai iR R      (3.15) 
Where aiR is the risk-adjusted return of the fund i (single-index alpha or four-index 
alpha) from the prior interval, bi
R
is the risk-adjusted return of the fund i (single-index 
alpha or four-index alpha) from the subsequent interval, α1 is the intercept term and 
α2 is the slope coefficient. A positive α2 indicates positive persistence, a negative α2 
indicates negative persistence, and a zero α2 indicates non-persistence. The non-
parametric test only indicates either persistence or non-persistence, whereas the 
parametric test indicates the trend of persistence (Goetzmann and Ibbotson, 1994) 
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CHAPTER FOUR 
RESEARCH FINDINGS 
Chapter 4 presents the research findings. Section 4.1 discusses the results of the 
selective ability of mutual fund managers. Section 4.2 presents the results for the 
market timing ability of mutual fund managers. The mutual funds performance 
persistence results in both the short and long term are discussed in section 4.3. Section 
4.4 concludes the chapter. 
4.1 Results Pertaining to Research Objective One: 
Examines whether Chinese equity mutual fund managers have selective ability to 
outperform passively managed portfolios. 
4.1.1 Hypothesis One: 
H1: Equity mutual fund managers in China do not have selective ability to earn excess 
returns.  
4.1.1.1 Results of Selective Ability based on Single-Index  
This study used Jensen‟s (1968) method to measure mutual funds performance and 
test managers‟ selective ability. Monthly net returns of each fund, after deductions of 
expenses and fees, are compared with the monthly returns of the S&P/CITIC 
composite A-share index from the month that the fund was first established to 
December 2010. The intercept term ( i ) of the single–index model in equation (3.4) 
represents the excess returns of each fund in the sample. According to Jensen (1968), 
mutual fund managers might have selective ability only if a mutual fund has a 
superior performance (positive excess return) and the positive single-index alpha is 
greater than zero.  
Table 4.1 presents the summary statistics of the regression estimates of the parameters 
of equation (4.1) for all 149 equity funds in the sample from 2004 to 2010. The 
average risk-adjusted excess net return (alpha) of the 149 equity mutual funds in 
China is 0.857% per month from 2004 to 2010, which indicates that Chinese equity 
mutual funds can earn up to 10.786% excess returns per year over the CITIC/S&P 
composite A-share index. 
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Table 4.1 
Summary Statistics of the Intercept of the Single-Index Model 
Based on Mutual Funds Net Returns from 2004 to 2010 
Variable Coefficient Std Error t-Statistic Prob. 
alpha 0.008572 0.002958 2.897735*** 0.0049 
beta 0.703876 0.027843 25.2806*** 0 
   Extreme Values 
Variable Mean Value Median Value Minimum Maximum 
alpha 0.004829 0.004537 -0.012232 0.027621 
beta 0.696843 0.731967 0.349156 0.964533 
2
 0.821884 0.855207 0.345078 0.988368 
Note: *** significant at 1% level 
The superior performance, represented by the positive single-index alpha in equation 
(4.1) is greater than zero at 1% level of significance. The most successful fund could 
earn 0.276% excess returns per month, the worst fund exhibited a negative 
performance of 0.122% per month, and the median value of excess returns in the 
sample is 0.0446% per month. The average beta is 0.697 with a maximum value of 
0.965 and a minimum value of 0.349. The systematic risk of portfolios of the mutual 
funds is less than the market portfolio systematic equity risk in China.  
The estimated single-index alpha is consistent with the studies of McDonald (1974), 
Carlson (1970), Mains (1977), and Ippolito (1989). Mains‟s study (1977) documented 
a positive alpha based on net returns of 0.09% per year; Carlson (1970) showed a 
positive alpha with a value of 0.6% per year and Ippolito (1989) showed an alpha of 
0.81% per year. The studies are based on the U.S. market. Consistent with the 
previous research, the single-index alpha based on the mutual funds net returns in this 
study is also positive with a value of 0.86% per month and is statistically significant at 
the 1% level. The result indicates that, on average, the funds could earn about 0.86% 
more per month (equivalent to 10.786% per year) than they could have earned given 
their level of systematic risk. (Jensen, 1968) Therefore, based on the positive alpha 
generated from the mutual funds net returns, equity mutual fund managers in China 
have selective ability to earn excess returns. 
The beta coefficient of 0.697 is less than 1 and is statistically significant at the 1% 
level (see Table 4.1). The result is consistent with Jensen‟s (1968) study, which 
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produced an average beta of 0.84. The beta coefficient is less than 1 which indicates 
that mutual funds
8
, on average, hold less risky portfolios than the market portfolio.  
Table 4.2 and Figure 4.1 show the frequency distribution of alphas (risk-adjusted 
excess net return of each fund) during the study period. According to the results, 109 
funds in the sample earned positive excess net returns, and 40 funds earned negative 
excess net returns. As shown in Figure 4.1, the distribution is skewed to the positive 
side, where most of the mutual funds (approximately 73%) in the sample recorded 
positive performance statistically. 
The result of this study is consistent with Mains‟s (1977) findings. Over three-fifths of 
the mutual funds achieved a positive performance using net returns, which confirms 
that managers have selective ability. Mains‟ (1977) study also shows evidence of 40 
funds earning positive excess net returns and 30 funds negative excess net returns. 
The frequency distribution of alphas (excess net returns) in Mains‟ study also 
positively skewed. 
Following the studies of Jensen (1968) and Ippolito (1989), the t-values for each 
single-index alpha of equity mutual funds in China are calculated to analyse the 
statistical significance of the estimated single-index alpha based on net returns. The 
estimated single-index alpha for each equity mutual fund in China associated with the 
t-values and observation periods are shown in Appendix 1. Since the established date 
of each mutual fund varies, the observation periods and the critical t- values at the 5% 
level of significance (one-tail) for each mutual fund are different. The longest and the 
shortest observation period for this study are 78 and 12 months, respectively.  
 
 
                                                 
8
 Based on single-index model from Jensen (1968), if the coefficient of is less than 1, the mutual 
funds could be concluded as holding less risky portfolios than the market portfolio. Equity mutual 
funds, other institutional investors including individual investors might also hold less risky portfolios. 
However, except equity mutual funds, other investors are not included in this research, and the reasons 
are explained in Chapter one and three.  
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Table 4.2 Frequency Distribution of Single-Index Alpha for 149 
Mutual Funds Based on Net Returns from 2004 to 2010 
Class Interval Frequency 
0.021< 1 
0.018<<0.021 4 
0.015<<0.018 9 
0.012<<0.015 12 
0.009<<0.012 11 
0.006<<0.009 23 
0.003<<0.006 25 
0 <<0.003 24 
-0.003<<0 22 
-0.006<<-0.003 9 
-0.009<<-0.006 6 
-0.012<<-0.009 2 
<-0.012 1 
Average alpha 0.004829 
 109 
 40 
 
 
As shown in Appendix 1, the t-values of the 31 funds are positive and statistically 
significant at the 5% level
9
. The result indicates that 20.8% of the mutual funds (31 
out of 149) could earn positive excess returns during the entire study period, thus the 
managers from these funds may have selective ability. Jensen (1968) argues that if the 
                                                 
9As shown in Appendix 1, the positive excess net returns from 11 out of 149 (approximately 7.4%) mutual funds 
and 56 out of 149 (approximately 37.6%) mutual funds in the sample are statistically significant at 1% level and 10% 
level, respectively.   Following Jensen‟s study (1968), only the results at significant 5% level are reported in this 
study. 
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Figure 4.1 Frequency Distribution of Single-Index Alpha for 149                       
Mutual Funds Based on Net Returns From 2004 to 2010
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estimated single-index alpha is zero on average for the whole sample, 5% of these 
funds would be expected to yield positive/negative statistically significant results 
because of random chance. In the other words, if there are more than 5% of the funds 
in the sample with positive/negative single-index alpha, the funds in the sample would 
earn positive/negative excess returns rather than zero. In this study, 20.8% mutual 
funds in sample could earn positive excess returns, which further indicate that equity 
mutual funds in China could successfully offset their expenses and the mutual fund 
managers might have selective ability to earn excess returns. 
4.1.1.2 Conclusion for Hypothesis One 
In summary, the positive significant single-index alpha with beta less than one 
indicates that the equity mutual fund managers in China, on average, have selective 
ability to earn excess returns when they hold less risky portfolios than the market 
portfolio. In addition, the frequency distribution of the single-index alpha is positively 
skewed, which provides further evidence that equity mutual fund managers in China, 
on average, have selective ability to outperform the passive portfolio. The t-values for 
each mutual fund‟s single-index alpha further confirm that equity mutual fund 
managers in China may have selective ability. 
4.1.2 Hypothesis Two:  
H2: Equity mutual fund managers in China do not have selective ability to earn excess 
returns after considering expenses and fees. 
4.1.2.1 Results of Selective Ability based on Single-Index Model 
In hypothesis one, we conclude that managers might have selective ability only for 
mutual funds with positive excess net returns. However, for mutual funds with 
negative excess net returns, the managers might also have selective ability. When 
negative excess net returns result from expense and fees, these mutual funds could 
still earn non-negative excess net returns if there is no expenses and fees, and 
therefore are considered to have selective ability. (Jensen, 1968) 
In order to further test the selective ability of mutual fund managers when considering 
expenses and fees, gross returns are used to calculate excess gross returns which are 
employed as the measurement of the mutual funds‟ performance. As discussed in 
Section 3.3, gross returns of mutual funds are calculated by adding managerial 
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expense and fees to net returns
10
. Since gross returns are greater than net returns, 
excess gross return are expected to be relatively greater than excess net return for 
same mutual fund. For the mutual funds with negative excess net returns, the selective 
ability of the mutual funds could be identified if the excess gross returns are positive. 
These funds are just not good enough to recover their expenses and management fees. 
(Jensen, 1968) Therefore, the number of mutual fund managers, who might have 
selective ability as shown in Hypothesis two, should be no less than the number 
shown in Hypothesis one. 
Similar to Hypothesis one, monthly funds gross returns (after considering expenses 
and fees) are compared with monthly returns of the S&P/CITIC composite A-share 
index from the month the fund was established until December 2010. If positive 
excess returns (alpha is greater than zero) could be earned by a mutual fund, the 
manager might have selective ability (Jensen, 1968). 
Table 4.3 presents the summary results of the regression estimated parameters based 
on gross returns from equation (4.1) for all 149 equity funds in the sample. The 149 
funds, on average, could earn an excess gross return (alpha) of 0.972% per month 
(12.31% per year). The alpha coefficient is positive and statistically significant at the 
1% level, which suggests that mutual fund managers might have selective ability after 
considering expenses and fees (Jensen, 1968). The result is consistent with Mains‟ 
(1977) findings. 
Based on the results from hypotheses one and two, the average excess gross returns 
(0.972%) are higher than the excess net returns, (0.857%), which is consistent with 
Jensen‟s (1968) result. Since the gross returns equal the subtotal of net returns plus 
fees and expenses, it is expected that the excess gross returns are larger than the 
excess net returns. Similarly, Mains (1977) finds mutual funds, on average, could earn 
excess gross returns of 1.07% per year (excess net returns are 0.09% per year). 
Table 4.4 and Figure 4.2 show the frequency distribution of the single-index alpha 
(excess gross returns of each fund during the study period). The result shows that 121 
of the 149 funds earned positive excess gross returns and 28 funds earned negative 
                                                 
10 See Equation 3.3. The managerial expense and fees are greater than zero, which are deducted and reflected in 
Net Asset Value (NPV) of a mutual fund. 
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Table 4.3 Summary Statistics, Estimated Intercept of the Single-Index Model 
Based on Mutual Funds’ Gross Returns from 2004-2010 
Variable Coefficient Std. Error t-Statistic Prob. 
C (alpha) 0.0097 0.0033 2.9834*** 0.0038 
X (beta) 0.7879 0.0307 25.6731*** 0.0000 
Note: *** Significant at 1% level 
excess gross returns. Approximately 81% of the funds in the sample performed better 
than the passively managed portfolio after considering expenses and fees. 
The results from Table 4.4 and Figure 4.2 show most mutual funds in the sample 
generated a superior performance than the selected market index, and mutual fund 
managers might have selective ability. There are only 28 funds in the sample with 
negative excess gross returns, which indicates managers from these funds performed 
worse than the selected market index and might not have selective ability.  
In Table 4.2, there are 109 mutual funds with positive excess net returns, and in Table 
4.4, there are 121 mutual funds with positive excess gross returns, which is greater 
than the number of mutual funds with positive excess net returns. This result is 
consistent with Jensen‟s (1968) study where the number of mutual funds with positive 
excess gross returns is greater than the number of the mutual funds with positive 
excess net returns. In addition, the frequency distribution of the single-index alpha 
shown in Figure 4.3 is skewed more towards the positive compared with the results in 
Figure 4.1 which is consistent with Jensen‟s (1968) study. The difference between the 
number of mutual funds with positive excess gross returns (121) and positive excess 
net returns (109) is 12. According to Jensen (1968), the increasing number of mutual 
funds with positive excess returns (12 mutual funds in the sample) implies that those 
mutual fund managers might have selective ability but are not good enough to fully 
offset the fees and expense.  
Appendix 2 presents the result of the t-value of single-index alpha (excess gross 
returns) for the mutual funds in this study. Similarly with hypothesis one, the t-values 
are generated to further analyse the statistical significance of the estimated single-
index alpha based on gross returns. The estimated single-index alpha (excess gross  
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Figure 4.2      Frequency Distribution of Single-Index Alpha for 149 
Mutual Funds Based on Gross Returns from 2004 to 2010
Table 4.4 Frequency Distribution of Single-Index Alpha for 149 Mutual 
Funds Based on Gross Returns from 2004 to 2010 
Class Interval   Frequency 
0.021< 1 
0.018<<0.021 8 
0.015<<0.018 11 
0.012<<0.015 12 
0.009<<0.012 20 
0.006<<0.009 25 
0.003<<0.006 15 
0<<0.003 29 
-0.003<<0 16 
-0.006<<-0.003 7 
-0.009<<-0.006 3 
-0.012<<-0.009 2 
<-0.012 0 
Average alpha 0.006264 
>0 121 
<0 28 
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return) for each equity mutual fund in China with t-value and observation periods is 
presented in Appendix 2.  The t-values of 40 of the 149 mutual funds show the single-
index alpha is statistically significant at the 5% level
11
 (see Appendix 2). The result 
indicates 26.85% of the mutual funds (40 of 149) in the sample could earn positive 
excess returns during the entire study period, which confirms that the managers from 
these mutual funds might have selective ability. 
4.1.2.2 Conclusion for Hypothesis Two 
Comparing the data in Appendix 2 with Appendix 1, the number of mutual funds with 
statistically significant positive single-index alphas based on gross returns is greater 
than the number of mutual funds with statistically significant positive single-index 
alphas based on net returns. The result is consistent with Mains‟ (1977) study, which 
further confirms that equity mutual fund managers in China might have selective 
ability to earn excess returns.  
4.1.3 Hypothesis Three: 
H3: Equity mutual fund managers in China do not have selective ability after 
considering the characteristics of book-to-market and size in the stock market and 
bond market influence based on the four-index model. 
4.1.3.1 Results of Selective Ability based on Four-Index Model 
The Elton, Gruber and Blake (1996) four-index model is employed in this study to 
test hypothesis three (see equation 3.9). Consistent with Elton et al.‟s (1996) study, 
stock characteristics, such as size, book-to-market and influence of bond markets, are 
considered in this study. The intercept term, , represents the risk-adjusted excess 
returns after considering the characteristic stock factors by employing mutual funds 
net returns.  
Table 4.5 presents the estimated parameters in equation (3.9). The four-index alpha, 
generated from the Elton, et al. (1996) four-index model, is 0.846%, and statistically 
significant at the 1% significant level. The result indicates that equity mutual funds in 
China could earn 0.846% excess net returns per month (10.46% per year) on average 
after considering stock characteristics such as BTM, SMB and bond market effects. 
                                                 
11As shown in Appendix 2, the results of positive excess gross returns from 17 out of 149 (approximately 11.4%) 
mutual funds and 62 out of 149 (approximately 41.6%) mutual funds in the sample are statistically significant at 1% 
level and 10% level, respectively.    
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In addition, the positive significant four-index alpha generated from the four-index 
model is consistent with the results from the single-index model (Jensen model) 
described in section 4.1. The results further show that mutual fund managers in China 
might have selective ability after considering the stock characteristics such as book-
to-market ratio, size in stock market and bond market influence. 
As shown in Table 4.5, the coefficient of the book-to-market factor (BTM) is positive 
and significant at the 1% level, whereas the coefficient of the size factor (SMB) is 
negative and significant at the 1% level. Therefore, a negative correlation between 
book-to-market and size effect is identified. However, the coefficient of the bond 
effect is negative but insignificant. 
These results are consistent with Fletcher and Marshall‟s (2005) study, that employed 
Elton et al.‟s (1996) model and found a positive coefficient of BTM, negative 
coefficient of the SMB factor and an insignificant result of the bond effect in the U.K. 
market. The negative relationship between book-to-market and size effect is also 
consistent with Bauer, Guenster and Otten‟s (2004) study. According to Fama and 
French (1993), a positive BTM indicates mutual funds prefer to invest in value stocks, 
and a negative SMB suggests mutual funds prefer to invest in large-cap stocks
12
.  
Therefore, the results shown in Table 4.5 suggest that the investment style for mutual 
funds in China favours large-cap and value portfolios. Furthermore, because of the 
insignificant coefficient of the bond effect, investing in the bond market is possibly 
not a common tool for hedging for mutual fund managers in China. 
4.1.3.2 Conclusion for Hypothesis Three 
In summary, equity mutual fund managers in China might have selective ability to 
earn excess returns when mutual funds performance are measured by a single-index 
alpha and the four-index alpha. Mutual funds net returns are employed in the single- 
and four-index models, both the single-index alpha and four-index alpha are 
positively significant. Investing in stocks with characteristics of large-cap and value 
contributes positive excess returns by equity mutual funds in China. 
 
                                                 
12Based on the results, we can conclude that mutual funds in China can gain positive excess return from investing 
in value and large-cap stocks. However, they may also invest in growth and small-cap stocks. 
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Table 4.5 Summary Statistics, Estimated Intercepts of the Four-Index Model 
Based on China’s Mutual Funds Net Returns from 2004-2010 
Variable Coefficient t-Statistic 
Alpha 0.008462 3.670873*** 
Beta 0.734099 29.77938*** 
HML 0.078833 3.093918*** 
SMB -0.236115 -5.891183*** 
Bond 0.178686 0.470558 
Note: *** Significant at 1% level 
4.2 Results Pertaining to Research Objective Two 
Examines whether Chinese equity mutual fund managers have market timing ability 
to outperform passively managed portfolios. 
4.2.1 Hypothesis Four:  
H4: Equity mutual fund managers in China do not have market timing ability. 
The Treynor and Mazuy (1966) and Henriksson and Merton (1981) market timing 
models are used to test hypothesis four (see equations (3.6) and (3.7)). In Treynor and 
Mazuy‟s (1966) model, the coefficient of the quadratic term measures the market 
timing ability. A positive coefficient of the quadratic term in Treynor and Mazuy‟s 
model indicates mutual fund managers might have market timing ability. A positive 
coefficient of the binary term in Henriksson and Merton‟s (1981) model shows mutual 
fund managers have market timing ability. 
4.2.1.1 Results of Market Timing Ability based on Treynor and Mazuy’s (1966) 
Model 
Table 4.6 presents the coefficients of the estimated parameters in equation (3.6). Both 
net and gross returns of mutual funds in the sample are regressed to calculate the 
excess returns () and the indicators for market timing ability (i1). The positive result 
of alpha (1% for net returns and 1.2% for gross returns per month) shows mutual 
funds could earn excess returns on average based on net and gross returns. In addition, 
the t-value for excess net and excess gross returns, 2.74 and 3.53, respectively, are 
statistically significant at the 1% level. The results are consistent with the results from 
the single-index model (Jensen, 1968) and further confirm the results from hypotheses 
one and two, which suggests that mutual fund managers have selective ability. The  
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Table 4.6 Summary Statistics, Estimated Intercepts of Treynor and Mazuy 
(1966) Model from 2004 to 2010 for Mutual Funds in China 
Net Returns Gross Returns 
Variable Coefficient t-Statistic Variable Coefficient t-Statistic 
 0.01004 2.739694***  0.012721 3.529845*** 
 0.698989 24.23538***  0.777889 23.05424*** 
i1 -0.124332 -0.683217 i1 -0.253503 -1.367467* 
Note:  *** Significant at 1% level 
* Significant at 10% level 
 
Table 4.7 Summary Statistics, Estimated Intercepts of the Henriksson and 
Merton (1981) Timing Model from 2004 to 2010 for Mutual Funds 
in China 
Net Return Gross Return 
Variable Coefficient t-Statistic Variable Coefficient t-Statistic 
 0.011382 3.013539 ***  0.015064 3.640279 *** 
 0.668255 14.21703 ***  0.720217 14.16514 *** 
i -0.06594 -0.827482 i -0.125205 -1.376888 
Note:  *** Significant at 1% level 
coefficients of the quadratic term (
1i ), based on the net and gross returns, are -0.124 
(statistically insignificant) and -0.254 (statistically significant at 10% level). 
According to Treynor and Mazuy (1966), only a significant positive 
1i indicates that 
mutual fund managers have market timing ability to forecast market conditions, and 
then adjust their portfolio to earn excess returns. 
By applying Treynor and Mazuy‟s (1966) model, none of the indicators (
1i ) for 
market timing ability based on the net and gross returns are significantly positive, 
which indicates that equity mutual fund managers, on average, in China do not have 
market timing ability. The result is consistent with Treynor and Mazuy (1966) and 
Cumby and Glen (1990) in the U.S. market, Abdel-Kader and Kuang (2007) in Hong 
Kong market, and Shukla and Trzcinka (1992) for the U.S.-based international funds. 
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There is no evidence of market timing ability for equity mutual funds in China. 
Therefore, the positive excess returns earned by Chinese equity mutual funds could be 
the result of selective ability of mutual fund managers not the market timing ability. 
4.2.1.2 Results of Market Timing Ability based on Henriksson and Merton’s (1981) 
Model 
Table 4.7 summarises the coefficients of the estimated parameters in equation (3.7). 
The excess returns () of 1.13% and 1.5%, generated by net and gross returns, 
respectively, are statistically significant at the 5% level. Similarly, the results of 
significant positive excess returns indicate that mutual fund managers have selective 
ability, and are consistent with the results in the Jensen (1968) and Treynor and 
Mazuy (1966) models. 
The coefficient of the binary option term in equation (3.7),
i , shows negative results 
of -0.066 and -0.125, for the net and gross returns, respectively. The negative values 
of 
i  are statistically insignificant. According to Henriksson (1984) and Henriksson 
and Merton (1981), insignificant values of 
i  show inferior market timing ability; i.e., 
mutual fund managers are unable to outguess the market conditions and change their 
portfolio proportions accordingly. Consistent with Henriksson (1984), Chang and 
Lewellen (1984), Kao, Cheng and Chan (1998), Bangassa (1999), Connor and 
Korajczyk (1991) and Hallahan and Faff (1999) studies, the result from Henriksson 
and Merton (1981) model provides no evidence of mutual fund managers having 
market timing ability. 
4.2.1.3 Conclusion for Hypothesis Four 
In summary, the indicators of market timing ability are negative and statistically 
insignificant from both market timing models using net and gross returns of mutual 
funds. The insignificant result for the market timing factors (i1 and i,) in both of the 
Treynor and Mazuy (1966) and Henriksson and Merton (1981) models indicates 
equity mutual fund managers in China do not have market timing ability. 
Outperforming the passive portfolio is not due to outguessing market conditions by 
mutual fund managers. However, the results based on the Treynor and Mazuy (1966) 
and Henriksson and Merton (1981) models confirm that equity mutual fund managers 
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in China might have selective ability. This result is consistent with the results based 
on the single-index and four-index models.  
4.3 Results Pertaining to Research Objective Three 
Examines whether Chinese equity mutual funds perform persistently. 
4.3.1 Hypothesis Five:  
H5: Equity mutual funds in China could not perform persistently in short term. 
This study follows the Goetzmann and Ibbotson (1994) non-parametric test to set up 
two-way contingency tables and measures mutual funds performance by raw returns, 
single-index alpha (Jensen, 1968), and the four-index alpha (Elton, Gruber and Blake, 
1996) to test hypothesis five. Mutual funds in the sample are first defined as winners 
and losers based on their performance (either by raw returns or alphas) in each one-
year interval. Following this, the number of winners and losers is counted in each 
observation period. The Cross Product Ratio (CPR) and Z-value are calculated in the 
selected observation and subsequent periods. If the CPR is greater than one, mutual 
funds, in general, perform persistently
13
 (Goetzmann and Ibbotson, 1994).  
In addition, the Grinblatt and Titman (1992) parametric test is employed to investigate 
performance persistence based on the single-index alpha and four-index alpha. Risk-
adjusted excess returns (alphas) in the selected observation period are used to predict 
excess returns in a subsequent observation period. According to Goetzmann and 
Ibbotson (1994), the one-year interval is used to examine short-term performance 
persistence. If the coefficient of the mutual funds performance () in the selected 
period is positive, the mutual funds in general perform persistently. So future mutual 
funds‟ performance could be estimated by their previous performance (Grinblatt and 
Titman, 1992). 
 
 
                                                 
13 According to Grinblatt and Titman (1992), if funds could perform well in the first half of the period and still 
perform well  in the second half of the period, or perform bad in the first half period and still perform bad in the 
second half of the period, the funds could be concluded as performing persistently. 
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Table 4.9    Non-parametric Test of Performance Persistence for Ranked Raw 
Returns over One-Year Intervals for Mutual Funds in China for 
2005-2010 
 WW LL WL LW CPR Z value N 
2005-2006 2 1 0 0 - - 3 
2006-2007 5 4 3 3 2.222 0.756 15 
2007-2008 12 12 11 11 1.190 0.295 46 
2008-2009 16 16 20 20 0.640 -0.941 72 
2009-2010 27 27 25 25 1.166 0.392 104 
Combined results 62 60 59 59 1.069 0.257 240 
 
Table 4.8 Two-way Table of Ranked Raw Returns over One-Year Intervals 
for Mutual Funds in China for 2005-2010 
 2006 Winners 2006 Losers 
2005 Winners 2 0 
2005 Losers 0 1 
 2007 Winners 2007 Losers 
2006 Winners 5 3 
2006 Losers 3 4 
 2008 Winners 2008 Losers 
2007 Winners 12 11 
2007 Losers 11 12 
 2009 Winners 2009 Losers 
2008 Winners 16 20 
2008 Losers 20 16 
 2010 Winners 2010 Losers 
2009 Winners 27 25 
2009 Losers 25 27 
 Winners Losers 
Winners 62 59 
Loser 59 60 
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4.3.1.1 Non-Parametric Test based on Raw Returns 
Table 4.8 shows the number of repeat performers (winner/winner and loser/loser) and 
reversal performers (winner/loser and loser/winner) in each one-year interval from 
2005 to 2010, where the mutual funds are ranked and defined as winner or loser by 
raw returns. There are five observation periods in total, namely, 2005-2006, 2006-
2007, 2007-2008, 2008-2009 and 2009-2010. 
Table 4.8 shows the number of repeat performers is greater than reversal performers 
in the first three one-year intervals. The total number of repeat performers is also 
more than the reversal performers. In addition, 50.83% of the funds (122 out of 240 
observations) in the sample performed persistently.  
The Cross Product Ratios (CPR) in each one-year interval from 2005 to 2010 and in 
total are greater than one (see Table 4.9), which suggests mutual funds, in general, 
could perform persistently. However, the calculated Z-value for each one-year 
interval and for the entire sample is not statistically significant.  
Consistent with Goetzmann and Ibbotson‟s (1994) study, 50.83% of the mutual funds 
perform persistently based on a one-year interval result.  
Equity mutual funds in China could perform persistently in the short-term, since the 
total number of repeat performers is greater than the total number of reversal 
performers and the CPR in the entire period is greater than one. Due to the small 
sample size and the absence of extreme numbers of repeat performers during the 
study period, the result from the one-year interval based on the raw returns is not 
statistically significant. 
4.3.1.2 Non-Parametric Test based on the Single-Index Alpha 
In order to further analyse the phenomenon of performance persistence, the single-
index alpha (Jensen alpha) is applied to measure the mutual funds performance by 
setting up a two-way contingency table following Goetzmann and Ibbotson‟s (1994) 
method. The observation periods and criteria for the funds‟ selection are consistent 
with the non-parametric test of raw returns in one-year intervals described in section 
4.3.1.1. 
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Table 4.10 shows the number of repeat performers (winner/winner and loser/loser) 
and reversal performers (winner/loser and loser/winner) in five one-year intervals 
from 2005 to 2010 based on the single-index alpha. For each one-year interval, 
winners and losers are defined by the ranking of mutual funds‟ single-index alpha. 
The length of the entire observation period used to rank the raw returns and single-
index alpha are similar. The number of repeat performers are greater than the number 
of reversal performers in the first four one-year intervals (from 2005-2010) and in the 
entire observation period (see Table 4.10). In the sample, 54.17% of the mutual funds 
perform consistently on a yearly basis. Table 4.11 shows the CPR for each one-year 
interval from 2005 to 2009 and the entire observation period are greater than one. The 
Z-values in each one-year interval and the entire observation period indicate that the 
CPRs are insignificant. The Z-value for the entire observation period is statistically 
significant at 10% level. 
The non-parametric test results in the short-term based on the single-index alpha are 
consistent with Malkiel‟s (1995) study. According to Malkiel (1995), although the 
results of performance persistence in each one-year interval are mixed (CPR is less 
than one in only one of five one-year intervals), the overall CPR for the entire period 
is greater than one, which indicates performance persistence might exist in the short 
term in China.  
The results of the mutual funds performance persistence based on the single-index 
alpha provide stronger evidence that mutual funds could performance persistently 
than the result based on raw returns. By comparing the results from the two different 
performance measurements (raw returns and single-index alpha), the percentage of 
repeat performers and the CPR for the whole sample in the entire period (based on 
single-index alpha) are greater than the results based on raw returns.  This suggests 
that equity mutual funds in China might perform persistently in the short term. 
4.3.1.3 Non-Parametric Test based on the Four-Index Alpha 
Mutual funds‟ performance is also measured in this study by the four-index alpha. 
The results are generated by employing Elton, Gruber and Blake (1996) model. Based 
on the four-index alpha results, Table 4.12 shows the number of repeat performers 
and reversal performers in the five one-year intervals from 2005 to 2010. The length 
of the entire observation period, the number of mutual funds in each one-year interval,  
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Table 4.10 Two-way Table of Ranked Single-Index Alpha over 
One-Year Intervals for Mutual Funds in China for 
2005-2010 
 2006 Winners 2006 Losers 
2005 Winners 2 0 
2005 Losers 0 1 
 2007 Winners 2007 Losers 
2006 Winners 5 3 
2006 Losers 3 4 
 2008 Winners 2008 Losers 
2007 Winners 13 10 
2007 Losers 10 13 
 2009 Winners 2009 Losers 
2008 Winners 22 14 
2008 Losers 14 22 
 2010 Winners 2010 Losers 
2009 Winners 24 28 
2009 Losers 28 24 
 Winners Losers 
Winners 66 55 
Loser 55 64 
 
Table 4.11 Non-parametric Test of Performance Persistence for Ranked 
Single-Index Alpha over One-Year Interval for Mutual Funds in  
China for 2005-2010 
 WW LL WL LW CPR Z value N 
2005-2006 2 1 0 0 - - 3 
2006-2007 5 4 3 3 2.222 0.756 15 
2007-2008 13 13 10 10 1.690 0.882 46 
2008-2009 22 22 14 14 2.469 1.870* 72 
2009-2010 24 24 28 28 0.735 -0.784 104 
Combine 
results 
66 64 55 55 1.396 1.289* 240 
Note: * Significant at 10% level 
the method of ranking mutual funds in the current period and subsequent period are 
similar to the mutual funds performance persistence test on the raw returns and the 
single-index alpha. 
Table 4.13 shows the number of repeat performers is more than the number of the 
reversal performers in each of the five one-year intervals and in the entire observation 
period. The result shows 53.33% of the mutual funds in the sample perform  
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Table 4.12 Two-way Contingency Table of Ranked Four-Index Alpha 
over One-Year Intervals for Mutual Funds in China for 
2005-2010 
 2006 Winners 2006 Losers 
2005 Winners 2 0 
2005 Losers 0 1 
 2007 Winners 2007 Losers 
2006 Winners 5 3 
2006 Losers 3 4 
 2008 Winners 2008 Losers 
2007 Winners 12 11 
2007 Losers 11 12 
 2009 Winners 2009 Losers 
2008 Winners 19 17 
2008 Losers 17 19 
 2010 Winners 2010 Losers 
2009 Winners 27 25 
2009 Losers 25 27 
 Winners Losers 
Winners 65 56 
Loser 56 63 
 
 
Table 4.13 Non-parametric Test of Performance Persistence for Ranked 
Four-Index Alpha over One-Year Intervals for Mutual Funds in 
China for 2005-2010 
 WW LL WL LW CPR Z value N 
2005-2006 2 1 0 0 - - 3 
2006-2007 5 4 3 3 2.222 0.756 15 
2007-2008 12 12 11 11 1.19 0.295 46 
2008-2009 19 19 17 17 1.249 0.471 72 
2009-2010 27 27 25 25 1.166 0.392 104 
Combined results 65 63 56 56 1.306 1.031 240 
 
persistently and the CPRs are greater than one in each one-year interval and for the 
entire observation period. The results of the performance persistence test based on the 
four-index alpha are consistent with the results based on the raw returns and single-
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index alpha, where the phenomenon of performance persistence exists but is not 
statistically significant. 
The result of the non-parametric test based on the four-index alpha is consistent with 
Fletcher (1999) and Dahlquist, Engstrom and Soderlind (2000) findings. The values 
of the CPRs are larger than one, which suggests the phenomenon of mutual funds 
performance persistence might exist in the short term in China. The results also 
confirm the findings of performance persistence in the raw returns and single-index 
alpha in this study (see sections 4.3.1.1 and 4.3.1.2). 
4.3.1.4 Parametric Test based on the Single-Index and Four-Index Alphas 
Based on Goetzmann and Ibbotson‟s (1994) study, both the single-index and four-
index alphas are employed in this study for the parametric test of mutual funds 
performance persistence. A one-year interval is applied for the short-term test 
(Goetzmann and Ibbotson, 1994). The length of the observation period and the 
number of mutual funds in the sample are consistent with the non-parametric test in 
sections 4.3.1.2 and 4.3.1.3. In the parametric test, mutual funds performance in the 
current observation period is regressed against the fund‟s performance in the previous 
observation period. A positive and significant slope () from the regression indicates 
the mutual funds could perform persistently and vice versa. 
Table 4.14 shows the slopes of the regressions in each one-year interval and for the 
entire observation period when the mutual funds performance is measured by the 
single-index alpha. The regression results show positive slopes in four of five one-
year intervals and for the entire observation period. The result indicates that mutual 
funds could perform persistently in four out of five one-year intervals and for the 
entire observation period. The performance persistence phenomenon exists from 
2006-2009, but the value  is statistically significant only at the 5% level in the period 
2008-2009. Compared with the non-parametric test based on the single-index alpha at 
one-year intervals, the results from the parametric test are consistent with results 
described in section 4.3.1.2 and Table 4.9. 
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Table 4.14   Regression of the Last One-Year Cross-Sectional Single-Index Alpha against the Next 
One-Year Cross Sectional Single-Index Alpha for Mutual Funds in China for  2005-2010 
Dependent Variable  Independent Variable Intercept Slope () T Value R2 
2006 on 2005 0.0043 0.73649 0.392274 0.1334 
2007 on 2006 0.008595 0.211229 0.87975 0.0562 
2008 on 2007 -0.004962 0.178558 1.60528* 0.0553 
2009 on 2008 -0.00586 0.356708 2.071048** 0.0602 
2010 on 2009 0.003299 -0.04971 -0.75914 0.006 
Combined Regression Results:     
Following period  Preceding Period -0.000263 0.045779 0.845714 0.003 
 
Note: ** Significant at 5% level 
* Significant at 10% level 
 
 
Table 4.15   Regression of the Last One-Year Cross-Sectional Four-Index Alpha against the Next 
One-Year Cross Sectional Four-Index Alpha for Mutual Funds in China for 2005-2010 
Dependent Variable  Independent Variable Intercept Slope T Value R
2
 
2006 on 2005 0.0026 -0.3123 -0.1537 0.023079 
2007 on 2006 -0.00532 0.12227 0.48396 0.017698 
2008 on 2007 0.00113 0.12337 1.42464* 0.055326 
2009 on 2008 0.00179 0.37173 2.497857** 0.060167 
2010 on 2009 -0.00388 0.19255 3.118105*** 0.00562 
Combined Regression Results:     
Following period  Preceding Period -0.00116 0.12888 2.53177** 0.026226 
 
Note: *** Significant at 1% level 
** Significant at 5% level 
* Significant at 10% level
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The results of the one-year interval parametric test are shown in Table 4.15 where the mutual funds 
performance is measured by the four-index alpha. The slopes are positive in four of five one-year 
intervals and for the entire observation period. The results of performance persistence are 
statistically significant at the 5% level in the one-year intervals of 2008-2009, 2009-2010 and for 
the entire observation period. The positive significant results of  from the parametric test based on 
the four-index alpha indicate that the mutual funds could perform persistently in the short term and 
the strong evidence of performance persistence is obtained in two one-year intervals and for the 
entire observation period. The results from the parametric test based on the four-index alpha are 
consistent with the parametric test based on the single-index alpha and the results from the non-
parametric tests for the short term. 
4.3.1.5 Conclusion for Hypothesis Five 
The mutual funds performance persistence in China in the short term is confirmed by both non-
parametric and parametric tests. In the non-parametric test, the CPR is greater than one for the 
entire observation period, based on all three measurements of mutual funds performance (raw 
returns, single-index alpha and four-index alpha), which indicates Chinese equity mutual funds 
could perform persistently during the study period. The findings of the non-parametric tests are 
confirmed by the parametric tests. Based on the results of the non-parametric tests of the single-
index alpha, the mutual funds performance persistence is consistent with the results of non-
parametric test. Furthermore, based on the results of the parametric test of the four-index alpha, 
equity mutual funds in China could perform persistently for the entire observation period. 
4.3.2 Hypothesis Six  
H6: Equity mutual funds in China could not perform persistently in the long term. 
According to Goetzmann and Ibbotson (1994), a two-year interval is the most appropriate 
observation period for a long term test of performance persistence. Hypothesis six tests the mutual 
funds performance persistence in the long term using both non-parametric and parametric tests.  
Similar to the tests for the short-term, not only raw returns, but both single-index alpha and four-
index alpha are used to measure mutual funds performance.  
In the non-parametric test, mutual funds in the sample are first ranked by their past performance in 
the previous two-year intervals, and then ranked again in subsequent two-year interval. “Winners” 
are defined as the funds with better performance than the median funds in the sample, and “losers” 
are defined as the funds with worse performance than the median in the sample for each of the two-
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year intervals. Repeat performers are defined as “winner-winner” or “loser-loser” in previous and 
subsequent two-year intervals. On the other hand, the reversal performers are defined as “winner-
loser” or “loser-winner” in previous and subsequent two-year intervals. Consistent with the non-
parametric test for the short-term, the CPR is then calculated by the number of repeat and reversal 
performers. Mutual funds would perform persistently if the CPR is greater than one (the number of 
repeat performers is greater than the number of the reversal performers). 
For the parametric test, the risk-adjusted excess returns (single-index alpha and four-index alpha) 
for the selected two-year intervals are employed to predict the risk-adjusted excess returns in the 
subsequent period (Grinblatt and Titman, 1992). According to Goetzmann and Ibbotson (1994), if 
the mutual funds performance coefficient () in the selected period is positive, then the mutual 
funds, in general, could perform persistently. 
The research period for this study is from 2004 to 2010, and only mutual funds that existed for at 
least two years are selected to test mutual funds performance persistence in the long term. Therefore, 
64 mutual funds are selected in the final sample for the long term tests in three two-year intervals 
(2005-2006 to 2007-2008, 2006-2007 to 2008-2009, and 2007-2008 to 2009-2010).  
4.3.2.1 Non-Parametric Test on the Long Term based on Raw Returns, Single-Index Alpha and 
Four-Index Alpha  
Table 4.16 shows the number of repeat and reversal performers in each two-year interval and for the 
entire research period. The results are based on the mutual funds raw returns, which are used as the 
measurement of the mutual funds performance. The number of repeat performers is less than the 
number of reversal performers in two of the three two-year intervals and for the entire observation 
period (see Table 4.16). In addition, the CPR is greater than one in only one of three two-year 
intervals and the CPR is less than one for the entire observation period (see Table 4.17). The results 
are not statistically significant for any two-year intervals and or the entire observation period, which 
further suggests that there is no evidence of persistence performance for mutual funds in the 
Chinese market.  
In order to further analyse the mutual funds performance persistence in the long term, the single-
index alpha is also used as a measurement of mutual funds performance. The results using the 
single-index alpha confirmed the results obtained using raw returns, but they are not statistically 
significant for any two-year intervals or the entire observation period (see Table 4.19). These results 
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further confirm that there is no evidence of performance persistence for mutual funds in the long 
term in the Chinese market. 
By considering the size, BTM and bond market effects, mutual funds performance persistence in the 
long term is further tested using the four-index alpha. When the mutual funds performance is 
measured by the four-index alpha, the result shows no evidence of performance persistence in the 
long term. As shown in Tables 4.20 and 4.21, the Cross Product Ratios are greater than one for two 
of three two-year intervals and for the entire observation period. The Z-values indicate the results of 
performance persistence are statistically insignificant. The results of the non-parametric tests of 
performance persistence in the long term based on the four-index alpha are consistent with the 
results from the raw returns and the single-index alpha. This suggests that size, BTM and bond 
market effects do not impact performance persistence in the long term in the Chinese market. 
The results from the non-parametric test for the mutual funds performance persistence in the long 
term based on raw returns, single-index alpha and four-index alpha are consistent with Kahn and 
Rudd‟s (1995) study. All the results are statistically insignificant, which suggests there is no 
evidence of performance persistence for mutual funds in the long term in the Chinese market. 
Moreover, the results based on raw returns and the single-index alpha are closer to negative where 
the number of repeat performers is less than the number of reversal performers, which further 
suggests the non-persistence of mutual funds performance in the Chinese market. According to 
Goetzmann and Ibbotson (1994), changes in mutual funds‟ management structure might be a reason 
for long term non-persistence. In addition, non-persistent of mutual funds performance can also be a 
consequence of the unstable Chinese stock market from 2008-2009. According to the Morningstar 
database (2010), the Chinese stock market fluctuated dramatically from 2009 and therefore it is 
quite difficult for mutual fund managers to retain their persistent performance in such unstable 
market conditions. In addition, the 60-90 criteria from the Securities Association of China makes it 
even harder for mutual fund managers to adjust their investment portfolios properly according to the 
unstable market. 
Consistent with Phelps and Detzel‟s (1997) study, the results of mutual funds performance 
persistence in long term based on raw returns, single-index alpha and four-index alpha are 
statistically insignificant. Changes in management structure might be a possible reason that the 
results are statistically insignificant. Selective ability and the investment strategy are likely to 
change due to changes in management structure (Goetzmann and Ibbotson, 1994). Another possible   
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Table 4.16   Two-way Contingency Table of Ranked Raw Returns over Two-
Year Intervals for Mutual Funds in China for 2005-2010 
 2007-2008 Winners 2007-2008 Losers 
2005-2006 Winners 1 1 
2005-2006 Losers 1 0 
 2008-2009 Winners 2009-2009 Losers 
2006-2007 Winners 5 3 
2006-2007 Losers 3 4 
 2009-2010 Winners 2009-2010 Losers 
2007-2008 Winners 10 13 
2007-2008 Losers 13 10 
 Winners Losers 
Winners 16 17 
Losers 17 14 
 
Table 4.17  Non-parametric Test of Performance Persistence for Ranked Raw Returns 
over Two-Year Intervals for Mutual Funds in China for 2005-2010 
 WW LL WL LW CPR Z value N 
05/06-07/08 1 0 1 1 - - 3 
06/07-08/09 5 4 3 3 2.222 0.756 15 
007/08-09/10 10 10 13 13 0.592 -0.882 46 
Combined results 16 14 17 17 0.775 -0.508 64 
 
Table 4.18 Two-way Contingency Table of Ranked Single-Index Alpha over 
Two-Year Intervals for Mutual Funds in China for 2005-2010 
 2007-2008 Winners 2007-2008 Losers 
2005-2006 Winners 1 1 
2005-2006 Losers 1 0 
 2008-2009 Winners 2009-2009 Losers 
2006-2007 Winners 5 3 
2006-2007 Losers 3 4 
 2009-2010 Winners 2009-2010 Losers 
2007-2008 Winners 10 13 
2007-2008 Losers 13 10 
 Winners Losers 
Winners 16 17 
Losers 17 14 
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Table 4.19 Non-Parametric Test of Performance Persistence for Ranked Single-Index 
Alpha over Two-Year Intervals for Mutual Funds in China for 2005-2010 
 WW LL WL LW CPR Z value N 
05/06-07/08 1 0 1 1 - - 3 
06/07-08/09 5 4 3 3 2.222 0.756 15 
007/08-09/10 10 10 13 13 0.592 -0.882 46 
Combined results 16 14 17 17 0.775 -0.508 64 
 
reason for the insignificant result might be the small sample size. The sample size in this study for 
the long term performance persistence test is only 64, which is far less than the number of mutual 
funds tested in Goetzmann and Ibbotson‟s study (1994). According to Kahn and Rudd (1995), an 
insufficient number of funds and the short length of the observation period of this study might be 
the possible reason leading to the insignificant results. 
4.3.2.2 Parametric Test for the Long Term Based on the Single-Index Alpha and the Four-Index 
Alpha 
The parametric test of performance persistence of the mutual funds in the long term is tested by 
regressing the mutual funds performance in the current observation period on the mutual funds 
performance in the previous period of two-year intervals. The mutual funds performance is 
measured by the single-index alpha and four-index alpha. A total of 64 funds are selected from 
2005-2006 and 2009-2010 for the parametric test. The funds selected and the lengths of observation 
period for the parametric test in long term are consistent with the non-parametric test, which is 
discussed in section 4.6. A positive slope () from the regression indicates that mutual funds could 
perform persistently, a negative slope the converse. 
Table 4.22 shows the indicators of the performance persistence in each two-year interval and for the 
entire observation period when the mutual funds performance is measured by the single-index alpha. 
Based on the single-index alpha results, the slopes () of the regressions are negative in the first and 
third two-year intervals and positive for the second two-year interval and for the entire period. 
Except for the second two-year interval, all results for are statistically insignificant, and the  for 
the second two-year interval is statistically significant only at the 10% level of significance.  
Therefore, consistent with the results from the non-parametric test in Section 4.3.2.1, the results 
suggest that there is no evidence of performance persistence for mutual funds in the Chinese market 
in the long term. 
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Table 4.20 Two-Way Contingency Table of Ranked Four-Index Alpha over 
Two-Year Intervals for Mutual Funds in China for 2005-2010 
 2007-2008 Winners 2007-2008 Losers 
2005-2006 Winners 1 1 
2005-2006 Losers 1 0 
 2008-2009 Winners 2009-2009 Losers 
2006-2007 Winners 5 3 
2006-2007 Losers 3 4 
 2009-2010 Winners 2009-2010 Losers 
2007-2008 Winners 13 10 
2007-2008 Losers 10 13 
 Winners Losers 
Winners 19 14 
Losers 14 17 
 
Table 4.21 Non-Parametric Test of Performance Persistence for Ranked Four-Index 
Alpha over Two-Year Intervals for Mutual Funds in China for 2005-2010 
 WW LL WL LW CPR Z value N 
05/06-07/08 1 0 1 1 - - 3 
06/07-08/09 5 4 3 3 2.222 0.756 15 
007/08-09/10 13 13 10 10 1.690 0.882 46 
Combine results 19 17 14 14 1.648 0.991 64 
 
Similar to the non-parametric test for the long term, the four-index alpha is used to measure mutual 
funds performance in order to consider the size, BTM and bonds effects. Table 4.23 shows the 
slopes of the parametric test in the two-year intervals and the entire observation period based on the 
four-index alpha. Based on the results, the slopes () of the regressions are positive for the second 
and third two-year intervals and for the entire observation period. The first two-year interval, which 
includes three funds, exhibits a negative slope value. However, consistent with the results from the 
non-parametric test and the parametric test based on the single-index alpha, none of the results is 
statistically significant.  
Consistent with Kahn and Rudd (1995) and Dahlquist, Engstrom and Soderlind (2000) studies, and 
the results from parametric test, the results further confirm that there is no evidence of performance 
persistence for mutual funds in the Chinese market in the long term. As discussed in Section 4.3.2.1, 
non-persistence of mutual funds performance could be a result of management structure changes 
and the unstable Chinese stock market from 2008-2009
14
. (Jiang, Zhou, Sornette, Woodard, 
                                                 
14According to Jiang et al. (2010), the SSEC (Shanghai Stock Exchange Composite Index) and SZSC (Shenzhen Stock Exchange 
Component Index) indices experienced more than 70% drop from the historical high during the period from October 2007 to October 
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Bastiaensen and Cauwels, 2010) The statistically insignificant result might be the result of the small 
sample size as discussed in 4.3.2.1 (Goetzmann and Ibbotson, 1994). Therefore, the mutual funds 
could not perform persistently in the long term. 
4.3.2.3 Conclusion for Hypothesis Six 
In conclusion, the results from the non-parametric and parametric tests show that mutual funds 
could not perform persistently in the long term in China. Table 4.24 summarises the results of 
mutual funds performance persistence in the long term.  
As shown in Table 4.24, the CPR for the entire observation period is less than one (negative) when 
the mutual funds performance is measured by raw returns and the single-index alpha. Although the 
CPR for the entire observation period is greater than one when the mutual funds performance is 
measured by the four-index alpha, the result is not statistically significant. Based on the results from 
the non-parametric test, there is no evidence that mutual funds performance persistence exists in 
long term in China. The results are further confirmed by the parametric tests. Applying two 
different performance measurements, the indicators of performance persistence in the entire 
observation period are positive but statistically insignificant. The ambiguous results do not provide 
sufficient evidence that Chinese equity mutual funds could perform persistently in long term. 
4.4 Conclusions 
This chapter discussed the results of the equity selective ability of mutual fund managers and 
performance persistence in China for the period 2004-2010. The results showed evidence of 
selective ability of mutual fund managers and performance persistence in the short term. On the 
other hand, performance persistence in the long term was not found. 
Mutual funds performance is tested based on Jensen (1968) single-index model, Elton et al (1996) 
four-index model, and Treynor and Mazuy (1966) and Henriksson and Merton (1981) market 
timing models. For selective ability, the results from the various models are consistently 
significantly positive, which indicates that the equity mutual fund managers in China have selective 
ability to outperform passive portfolios. For market timing ability, there is no evidence to show that 
the equity mutual fund managers in China have market timing ability. The positive excess returns 
earned by mutual funds might be the result of the managers‟ selective ability, and the investment in 
stocks with characteristics of large-capitalization and value. 
 
                                                                                                                                                                  
2008. From November 2008 until the end of July 2009, the Chinese stock markets had been rising dramatically. 
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Table 4.22 Results of the Regression of the Last Two-Year Cross-Sectional Single-Index Alpha Against the Next 
Two-Year Cross Sectional Single-Index Alpha for Mutual Funds in China for 2005-2010 
Dependent Variable  Independent Variable Intercept Slope() T Value R
2
 
05_06 on 07_08 0.026434 -1.256762 -8.955163 0.987684 
06_07 on 08_09 -0.002484 0.233028 1.405136* 0.131852 
07_08 on 09_10 0.000012 -0.114477 -0.855239 0.016352 
Combined Regression Results:     
Following period  Preceding Period -0.000169 0.054343 0.652026 0.006810 
  Note: * Significant at 10% level 
Table 4.23 Results of the Regression of the Last Two-Year Cross-Sectional Four-Index Alpha Against the Next 
Two-Year Cross Sectional Four-Index Alpha for Mutual Funds in China for 2005-2010 
Dependent Variable  Independent Variable Intercept Slope() T Value R
2
 
05_06 on 07_08 0.022513 -1.126245 -8.093795 0.984965 
06_07 on 08_09 0.000943 0.147876 0.946591 0.064481 
07_08 on 09_10 0.001012 0.048632 0.421421 0.004020 
Combined Regression Results:     
Following period  Preceding Period 0.001904 0.026510 0.259205 0.001082 
 
75 
 
Table 4.24 Summary of the Results for Mutual Funds Performance 
Persistence in the Long Term in China for 2005-2010 
 Non-parametric test (CPR) Parametric test () 
 
Raw 
Returns 
Single-Index 
Alpha 
Four-Index 
Alpha 
Single-Index 
Alpha 
Four-Index 
Alpha 
2005/2006-
2007/2008 
- - - - (-1.257) - (-1.126) 
2006/2007-
2008/2009 
+ (2.222) + (2.222) + (2.222) + (0.233)* + (0.148) 
2007/2008-
2009/2010 
- (0.592) - (0.592) + (1.690) - (0.114) + (0.049) 
Entire 
Period 
- (0.775) - (0.775) + (1.648) + (0.054) + (0.027) 
 
Note: * Significant at 10% level 
“+” in non-parametric test: CPR is greater than one 
“+” in parametric test: slope () is greater than zero 
The non-parametric and parametric tests are used to test the mutual funds performance 
persistence in both the short and long term. In the short term, the results show that equity 
mutual funds could perform persistently in the Chinese market. On the other hand, the 
results from both the non-parametric and parametric tests suggest that there is no 
evidence of performance persistent by mutual funds in the Chinese market in the long 
term.  
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CHAPTER FIVE 
SUMMARY 
This chapter summarizes the finding of the study of mutual funds‟ performance in the 
Chinese Stock Market. Section 5.1 provides an overview of the study. Section 5.2 
discusses the results and relevant implications of the study. The conclusions of this study 
are reported in Section 5.3. The limitations of the research are discussed in Section 5.4, 
and the recommendations for future research are discussed in Section 5.5.  
5.1 Overview of This Study 
The debate whether mutual funds could provide superior performance comparing to the 
market, and whether mutual funds could perform persistently has become on-going issues 
since the 1960s. Fama (1970) argues the stock price reflects all information available and 
should be adjusted to reach a new equilibrium for any new information in an efficient 
market. Based on the results from Sharpe (1966), Jensen (1968) and Malkiel (1995), 
mutual funds in general cannot perform better than the market, which provides statistical 
evidence for Fama‟s (1970) conclusion. The results of Sharpe (1966), Jensen (1968) and 
Malkiel (1995) suggest that the success of mutual funds might be due to luck not 
selective ability and, therefore the idea mutual fund managers could buy underpriced 
stocks and sell overpriced stocks does not exist. 
On the other hand, some contrasting evidence has been found by other researchers. For 
example, Carlson (1970) replicates Jensen‟s (1968) study by using different research 
period, Carlson (1970) finds mutual fund managers might have selective ability, and 
concludes that the issue of whether mutual funds could perform better than the market 
depends on the market index selection and research period. In addition, Mains (1977) 
agues Jensen (1968) ignores dividend reinvestment, and partially repeats Jensen‟ (1968) 
study by using monthly mutual funds‟ return. The author finds that mutual funds, in 
general, could earn excess returns and the mutual fund managers have selective ability to 
earn positive excess returns. Grinblatt and Titman (1993) introduce a new measurement 
to analyse the performance of mutual funds without benchmarks. Quarterly and yearly 
portfolios are set up corresponding to each mutual fund. The authors find that the average 
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performance of the quarterly portfolio is close to zero, but the yearly portfolio has a 
significant positive 200 basis points. As a result, Grinblatt and Titman conclude that 
mutual funds, on average, gain positive excess returns and therefore mutual fund 
managers might have selective ability. Wermers (2000) uses a new database, which 
combines the CDA quarterly data set from 1975 to 1994 and CRSP monthly data set from 
1962 to 1997, to measure mutual fund performance from 1975 to 1994. Wermers finds 
that the stocks held by mutual funds outperform the market by 130 basis points, and 
conclude that mutual fund managers might have selective ability. 
Jensen (1968) single-index alpha is one of the most widely used measurements for 
mutual funds‟ performance and managers‟ selective ability. The presumption of Jensen‟s 
single-index model is that the systematic risk should be stationary (value of beta needs to 
be constant). Grinblatt and Titman (1989b) and Elton and Gruber (1995) argue that the 
risk level of mutual funds could be changed from time to time in order to improve 
performance by frequent transactions. Thus, a mutual fund‟s coefficient of systematic 
risk may vary over time. Fama (1972) and Treynor and Black (1973) suggest that the 
mutual funds‟ selective ability and market timing ability should be considered separately. 
Market timing ability is the ability by which managers could forecast market conditions 
and adjust their portfolios accordingly, and the selective ability is the ability which 
managers could buy underpriced stocks and/or sell overvalued stocks to earn excess 
returns.  
Treynor and Mazuy (1966), Henriksson and Merton (1981) and Henriksson (1984) are 
the pioneers to test market timing ability. By creating a quadratic regression model, 
Treynor and Mazuy (1966) find evidence of market timing ability only from one out of 
57 mutual funds. Henriksson (1984) adopts binary option model developed by 
Henriksson and Merton (1981) to test market timing ability. Henriksson finds no 
evidence suggesting that mutual fund managers have market timing ability. These results 
are further confirmed by Gallo and Swanson (1996), who employ Treynor and Mazuy‟s 
(1966) model and find no evidence of market timing ability from U.S. -based 
international mutual fund managers. Ferson and Schadt (1996) develop Treynor and 
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Mazuy‟s (1966) method into a conditional model and find little evidence of market 
timing ability. By applying Henriksson and Merton‟s (1981) binary option model, Chang 
and Lewellen (1984) confirm that mutual fund managers in general do not have market 
timing ability, Goetzmann, Ingersoll and Ivkovic (2000) develop a new market timing 
approach based on Henriksson and Merton (1981) and Fama and French (1993) methods 
to test managers‟ market timing ability on daily basis. The authors record few fund 
managers exhibit positive market timing ability.   
Unlike the coherent conclusion on the market timing ability of mutual fund managers, the 
evidence from previous studies of mutual funds‟ performance persistence provides 
discordant results. Hendricks, Patel and Zeckhauser (1993) investigate performance 
persistence by testing the quarterly returns of 165 equity funds from 1974 to 1988. 
Performance persistence appears significantly after examining ranked fund performance 
in the evaluation period of four quarters. The top mutual funds performers based on the 
last four quarters can significantly outperform the average mutual fund. In addition, the 
authors also find that mutual funds that perform poorly in the past continue to be inferior 
performers. The authors define the successful short-run superior performance as „hot 
hands‟, and state that ex-ante investment strategies on those funds with „hot hands‟ can 
improve risk-adjusted returns by 6% per year and excess returns over traditional 
benchmarks are about 3% per year. The phenomenon of performance persistence is 
confirmed by Goetzmann and Ibbotson (1994) by using non-parametric and parametric 
tests based on mutual funds‟ raw returns and risk-adjusted returns. Brown and 
Goetzmann (1995) used Goetzmann an Ibbotson‟s (1994) method  show evidence of 
performance persistence and argue that historical information can be used to predict 
mutual fund performance in the future. Elton, Gruber and Blake (1996) develop the four-
index model to measure mutual fund performance and successfully predict mutual fund 
performance in current period based on their performance in the previous periods. Unlike 
the non-parametric test of Goetzmann and Ibbotson (1994), Bollen and Busse (2005) rank 
mutual fund in the sample into deciles based on their performance and then estimate 
mutual fund performance in subsequent period. Bollen and Busse (2005) find that the 
average abnormal return of the top deciles in the post-ranking quarter is positive 39 basis 
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points and confirm that mutual fund could continuously provide superior performance in 
the short term. On the other hand, Phelps and Detzel (1997) argue that the mutual funds‟ 
performance persistence is due to persistence in stock market but is not contributed to by 
managers‟ selective skills. Kahn and Rudd (1995) and Dahlquist, Engstrom and 
Soderlind (2000) also find that the phenomenon of mutual funds‟ performance 
persistence does not exist in the long term.  
This study investigates equity mutual funds‟ performance and performance persistence in 
China. Three research objectives are generated for this study. Research Objective One 
examines whether Chinese equity mutual fund managers have selective ability to 
outperform the market and earn excess returns. Jensen‟s (1968) single-index alpha is 
calculated for each fund in the sample based on both net returns and gross returns. In 
addition, the Elton, Gruber and Blake (1996) four-index model is employed to measure 
managers‟ selective ability by adding the factors such as book-to-market, size and bond 
effect. Research Objective Two examines whether Chinese equity mutual fund managers 
have market timing ability. The quadratic regression approach (Treynor and Mazuy, 1966) 
and the binary option approach (Henriksson and Merton, 1981; Henriksson, 1984) are 
used in this study. Research Objective Three examines whether Chinese equity mutual 
funds perform persistently. Following Goetzmann and Ibbotson (1994), both non-
parametric and parametric methods are applied in this study.  
A sample of equity mutual funds in China is obtained from the CCER database. The data 
set includes all open-end equity mutual funds from 2002 to 2010. In this study, the raw 
returns (monthly returns) for each fund in the sample are calculated and then the risk-
adjust returns (alpha) are generated by applying raw returns into Jensen‟s single-index 
model (equation 3.4), the four-index model (equation 3.9) from Elton, Gruber and Blake 
(1996) and the market timing models (equations 3.6 and 3.8). In order to avoid 
benchmark selection bias, the S&P/CITIC indices are employed as benchmark indices. 
The single-index and four-index alpha indicate the managers‟ selective ability, and the 
coefficient of the timing factor measures the managers‟ market timing ability. In the tests 
of performance persistence, the raw returns, single-index alpha and four-index alpha are 
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used to set up contingency tables in a non-parametric test. The single-index alpha and the 
four-index alpha in subsequent periods are applied in a parametric test to predict mutual 
funds‟ performance in a current period. 
5.2 Results and Implications 
5.2.1 Results for Research Objective One and Implications 
The results show that Chinese equity mutual fund managers have selective ability to 
outperform passively managed portfolios. Based on the methodology of Jensen (1968), 
the single-index alpha, which represents excess net return, is calculated for each fund. 
The results show that (see section 4.1.1) the single-index alpha on average is greater than 
zero (0.008572) and statistically significant at the 1% level. In addition, over three-fifths 
of mutual funds (109 out of 149) in the sample provided a positive excess net return and 
the superior performance of 31 funds is statistically significant at the 5% level. The 
results are consistent with those of Mains (1977), McDonald (1974), Carlson (1970) and 
Ippolito (1989) and suggest that equity mutual funds in China on average have selective 
ability to earn a positive excess net return.  
Further tests are generated to test Chinese equity mutual fund managers‟ selective ability 
after considering expenses and fees. The single-index alpha (excess gross return) on 
average is positive and statistically significant at the 1% level. The result based on excess 
gross returns is consistent with Mains (1977) and the result in the earlier test in this study 
before considering expenses and fees, which further confirms equity mutual fund 
managers in China have selective ability. 
The four-index model is also applied to investigate mutual fund managers‟ selective 
ability by considering the characteristics of the book-to-market, size in stock market and 
bond market effects. Consistent with results from Hypothesis one and two, the four-index 
alpha on average is also positive and statistically significant at the 1% level. The results 
for BTM, size and bond are consistent with Fletcher and Marshall (2005); the coefficient 
of BTM is positive and significant at the 1% level, the coefficient of SMB is negative and 
significant at the 1% level and the bond effect is negative and insignificant. According to 
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Fama and French (1993), a positive BTM indicates mutual fund managers prefer to invest 
in value stocks, and a negative SMB suggests mutual fund managers prefer to invest in 
large-cap stocks. In conclusion, the results based on the four-index model suggest that 
equity mutual fund managers in China might have selective ability after considering the 
characteristics of the book-to-market, size in stock market and bond market effect, and 
the superior performance of mutual fund might  due to investment in value and large-cap 
stocks.  
According to research objective one, all the test results discussed above suggest that 
mutual fund manager in China have selective ability and could outperform passively 
managed portfolios (selected market index). In addition, mutual funds in China are 
sufficiently successful in finding and implementing new information to offset their 
expenses in research and trading activities. Since the results from this study suggest that 
mutual fund managers in China have selective ability and could outperform passively 
managed portfolios, this indicates that mutual fund managers on average are able to earn 
positive excess returns in the Chinese market. Based on the results, we can conclude that 
mutual fund managers could add value to investors through outperforming the market and 
earning excess returns. Investors could generate profit by investing in mutual funds in 
China with skilled managers.  
5.2.2 Results for Research Objective Two and Implications 
The results suggest that Chinese equity mutual fund managers do not have market timing 
ability. A quadratic market timing model from Treynor and Mazuy (1966), and a binary 
option market timing model from Henriksson and Merton (1981) are applied in this study. 
 This study uses the quadratic market timing model from Treynor and Mazuy (1966), 
where the coefficient of market timing factor (the quadratic factor) based on net returns is 
negative and statistically insignificant, and a similar result is confirmed by applying gross 
returns to measure the coefficient of market timing. According to Treynor and Mazuy 
(1966), the negative coefficient of market timing factor indicates that mutual fund 
managers do not have market timing ability, and only the positive and statistically 
significant coefficient of market timing factor could identify mutual fund managers‟ 
82 
 
market timing ability. The results in this study are similar to Treynor and Mazuy‟s (1966) 
that mutual fund managers in China do not have market timing ability.   
The results are consistent with Treynor and Mazuy (1966), Cumby and Glen (1990), 
Abdel-Kador and Kuang (2007) and Shukla and Trzcinka (1992)，which suggests that 
the positive excess returns earned by equity mutual funds in China could be contributed 
by the managers‟ selective ability to buy undervalued stocks and/or sell overvalued 
stocks, but not by market timing ability. 
A similar test is also generated in this study based on the binary option market timing 
model from Henriksson and Merton (1981). Managers might have market timing ability 
only if the coefficient of market timing factor is positive. Based on the regressions of 
both net and gross fund returns, the coefficients of the market timing factor in this study 
are negative and insignificant. These results from the binary option market timing model 
are consistent with the results from Henriksson (1984), who shows the coefficient of 
market timing factor on average is negative in the U.S. market from 1968 to 1980. 
Henriksson also concludes that mutual fund managers in general do not have market 
timing ability.  
The results from the quadratic market timing model based on equation (3.6), and binary 
option market timing model based on equation (3.7) in this study are consistent with each 
other, and both indicate a positive alpha and negative market timing coefficients. These 
results also confirm the findings of Chang and Lewellen (1984) based on the U.S. market, 
and Kao, Cheng and Chan (1998) on international mutual funds, which suggest managers 
of mutual funds could possess good selectivity and overall performance, but are unable to 
outguess the market conditions and change their portfolio proportion accordingly. Based 
on the results, if the market changes its current condition into a bear market, mutual fund 
managers will very likely make a loss in the investment, and therefore bring negative 
returns for mutual fund investors (since they cannot change their portfolio structure 
accordingly). Similarly, if the market is rising, mutual fund managers are unable to invest 
at a low price, and as a result, unable to earn a relatively higher return for the investors. 
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Mutual fund managers might be able to perform well in a relatively stable market without 
any dramatic changes.  
5.2.3 Results for Research Objective Three and Implications 
The results suggest that Chinese equity mutual funds perform persistently in the short 
term (one-year interval) but could not perform persistently in the long term (two-year 
interval). Both parametric and non-parametric tests are applied to mutual funds‟ 
performance persistence in the short term and long term.  
For the tests of mutual funds‟ performance persistence in the short term, the results from 
non-parametric tests based on raw returns and single-index alpha are consistent with 
Goetzmann and Ibbotson‟s (1994) study who suggest that mutual funds could perform 
persistently. The results from the non-parametric test based on the four-index alpha are 
consistent with previous studies (see Flectcher, 1999; Dahlquist et al., 2000), and confirm 
that the phenomenon of mutual fund performance persistence exists in the short term in 
China. This result indicates that mutual funds with superior performance from last year 
would continuously have good performance in current year, and mutual funds with 
underperform record might continuously underperform  in the short term. The results 
from parametric tests based on single-index alpha and four-index alpha are consistent 
with the results of Goetzmann and Ibbotson‟s (1994) study and confirm the results from 
non-parametric test for mutual funds‟ performance persistence in the short term. 
Therefore, equity mutual funds‟ performance could be estimated based on performance in 
the previous year during the research period in the short term. 
Conversely, the results for mutual funds‟ performance persistence in the long term show 
no evidence of performance persistence. The results of both non-parametric test and 
parametric tests are consistent with previous studies (Kahn and Rudd, 1995; Phelps and 
Detzel, 1997; and Dahlquist et al., 2000) and suggest that equity mutual funds in China 
could not perform persistently in the long term. This result indicates that by reviewing the 
historical records in the previous two years, equity mutual fund managers in China with 
outstanding performance records might not continuously perform well in the next two 
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years. Similarly, equity mutual fund managers who underperformed in the previous two 
years might perform better in the next two years.   
The result that shows mutual funds could perform persistently in the short term implies 
that the “repeat-performer” pattern appears to be a guide to beat the market over the short 
term. One of the implications from the study result is that historical mutual fund 
performance provides valuable information about mutual fund future performance at least 
on a one-year basis. Although future mutual fund performance cannot be predicted solely 
based on past performance, historical performance does contain the likely trend for the 
future mutual fund performance, since winner will continue to be winner in the market, 
and loser are likely to remain loser in the following year. In addition, evidence of 
supporting performance persistence in the short term can help investors to avoid losing in 
their investment activities. By looking at the historical ranking of mutual funds yearly 
and investing in the funds with good performance records in previous year, investors can 
improve their chance of earning abnormal profits in the next year. However, the 
persistent performance pattern for mutual funds in China is inconsistent over the long 
term basis. As a result, if investors invest in the mutual fund which has better 
performance than the median which ranked mutual fund based on their performance in 
the last two years, excess return cannot be guaranteed in the next two years.   
5.3 Conclusions 
The results from this study reveal that the equity mutual fund managers in China have 
selective ability to earn excess returns, but do not have market timing ability. The results 
from the single-index model based on net and gross returns confirm the findings from 
previous studies (Mains, 1977; McDonald, 1974; Carlson, 1970; and Ippolito, 1989), 
which suggest equity mutual fund managers in China might have selective ability to pick 
up underpriced stocks and/or sell overvalue stocks to earn excess returns. The result of 
selective ability is also confirmed by using the four-index model, which further suggests 
that the positive excess returns earned are further explained by investing in large-cap 
and/or value stocks by equity mutual fund managers in China. On the other hand, the 
results of the market timing factors from two market timing models (Treynor and Mazuy, 
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1966 and Henriksson and Merton, 1981) are negative and statistically insignificant. The 
results are consistent with prior studies
15
, and suggest that equity mutual fund managers 
in China do not have market timing ability. 
The results from the non-parametric and parametric tests demonstrate that equity mutual 
funds in China could perform persistently in the short term but not in the long term. In the 
short term, the results from the non-parametric tests are consistent with those of 
Goetzmann and Ibbotson (1994), and indicate that the mutual funds with outperforming 
historical records could continuously perform well in next period, and the mutual funds 
with poor performance in the previous year would continuously underperform in the 
following year. The results from the parametric tests further confirm the results from the 
non-parametric test of performance persistence. It indicates that mutual funds could 
perform persistently in short term and, as a result, mutual funds‟ performance could be 
estimated based on their performance in previous years. However, the repeat-performer 
pattern disappears in the long term for mutual funds‟ performance in China. According to 
Goetzmann and Ibbotson (1994), changes in management structure and the unstable 
Chinese stock market during the research period (Jiang et al., 2010) could be one of the 
reasons that cause the non-persistence of mutual funds‟ performance in the long term. 
The results from both non-parametric and parametric tests in this study are consistent 
with those of Kahn and Rudd (1995) and Dahlquist et al. (2000), and suggest that mutual 
funds‟ performance persistence does not exist in the long term in China.  
5.4 Limitations 
There are certain limitations in this study. The first limitation is the relatively small 
sample size and short research period. Since mutual funds are new to the market in China, 
the first open-end fund is issued in 2001 and the first equity mutual fund is established in 
2004, the sample employed in this study is relatively small compared with the studies 
documented in the U.S. market. There are originally 291 mutual funds in the sample, 
                                                 
15
See Treynor and Mazuy(1966), Chang and Lewellen(1984),Henriksson(1984), Cumby and Glen(1990), Kao, Cheng 
and Chan(1998),Hallan and Faff (1999) and Abdel-Kador and Kuang(2007). 
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after filtering by funds type and date of establishment, the final sample contains only 149 
open-end equity funds. In addition, the research period is also limited due to the short 
history of the mutual funds in China market. The research period is from 2004 to 
2010.which provides limited number of equity mutual funds in the sample in this study. 
Because of the short history of the mutual funds in China, 45 funds in the sample have 
less than 24 months observation period
16
 . These 45 funds cannot be used to test 
performance persistence in the short term, since the short term persistence test requires 
the mutual funds exists for at least 24 months.  
The second limitation is the scope of this study, which focuses only on equity mutual 
funds in China. Due to the difficulties of obtaining data and constructing appropriate 
benchmark indices, other types of funds, such as balanced funds and debt funds in China, 
are not included in this study. Therefore, the various methods in this study are applied 
only to evaluate performance and test performance persistence for equity mutual funds, 
and the conclusions reached in this study cannot be applied to the entire mutual funds 
industry in China.  
Another limitation of this study is the benchmark indices selection. The benchmark 
applied in this research is the S&P/CITIC indices, however, not all of the mutual fund 
managers use the S&P/CITIC indices as the benchmark.  This is because there is no 
official overall market index available for both Shanghai and Shenzhen A share markets 
in China. The official indices (not overall market index) available for mutual fund 
managers in China include Shanghai A-share market index, Shenzhen A-share market 
index and Shanghai-Shenzhen 300 market index. None of these three market indices is an 
overall market index. Shanghai A-share market index only considers all stocks in 
Shanghai A-share market, Shenzhen A-share market index only considers all stocks in 
Shenzhen A-share market, and Shanghai-Shenzhen 300 market index is a market 
capitalization-weighted index which considers only 300 stocks in both of Shanghai and 
Shenzhen A-share markets. 
                                                 
16 Observation period is the length of existence months for each mutual funds during the research periods. 
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The market index used is this research is S&P/CITIC indices, which may not be widely 
applied by mutual fund managers in China since it is not an official market index and 
mutual fund managers have other market index available to choose from. However, 
S&P/CITIC is the best benchmark for this study since it is the only overall market index 
available in China. The S&P/CITIC indices cover both A-share markets in China (market 
capitalization-weighted indices) and consider other factors such as non-tradable shares, 
dividend reinvestment, large/small capitalization, and value/growth stock classifications. 
Since there is no overall market index available in China, S&P/CITIC is the best 
benchmark for this study. If an overall official market index is available in China in the 
future, mutual fund managers, who currently choose official indices (Shanghai A-share 
market index, Shenzhen A-share market index and Shanghai-Shenzhen 300 market index) 
or S&P/CITIC, might all switch their current benchmarks into  the identical overall 
official market index. As a result, the overall official market index might be a better 
benchmark to evaluate mutual funds‟ performance in China since all mutual fund 
managers use the same market index as the benchmark. 
5.5 Recommendations for Future Research 
Future research could conduct tests for other types of funds, such as debt funds, balanced 
funds, index funds and QFIIs, and compare the managers‟ selective ability among 
different types of mutual funds. Testing the selective ability, market timing ability and 
performance persistence of all types of mutual funds could provide an overview of 
mutual fund industry in China. In addition, which type of mutual funds in China could 
perform better could be examined by comparing the selective ability among different 
types of mutual funds. Further, the excess return that reveals mutual fund managers‟ 
selective ability is 10.786% per year, which is relatively higher than the result from prior 
literature (e.g. 0.81% per year in the U.S). The potential reason for this high excess return 
could be information leakage, where mutual fund managers could obtain inside 
information to earn a high excess return. As a result, future research could investigate 
more on the market efficiency on Chinese financial market. Moreover, future research 
could also compare mutual fund managers‟ selective ability between foreign mutual 
funds (QFIIs) and other domestic mutual funds in China (such as equity funds, debt funds, 
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balance funds, and index funds), which could further investigate whether managers from 
domestic mutual funds have better selective ability than managers from foreign financial 
institutions (QFIIs). Further, future research might consider applying a different market 
index if an overall market index becomes available in the future. Equity mutual funds in 
China do not currently have a standard/legal required benchmark because of the lack of 
an official overall market index. As discussed in section 5.4, if an overall market index 
becomes available in the future, all mutual funds might start to use the overall market 
index as the benchmark, which can provide a better evaluation for all mutual funds 
performance.  
Future research could investigate whether changes in management structure can impact 
mutual fund performance persistence in China market. According to Goetzmann and 
Ibbotson (1994), changes in management structure might impact mutual fund 
performance persistence. The reason for non-persistence mutual fund performance could 
be due to either mutual fund managers do not have selective ability or experience changes 
in management structure in the funds. Since there is no data available for management 
structure changes in mutual funds this test cannot be conducted for this study.  
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Appendix 
7.1 Appendix 1 
Estimated Intercepts, T-values and Number of Observations for Individual Mutual Funds 
Calculated from the Single-Index Model Based on Mutual Funds Net Returns from 2004 
to 2010. 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
000021 0.010613 2.058389 37 ** 
000061 -0.00168 -0.3379 12 
 020010 0.005134 1.510742 57 * 
020015 0.012704 2.036381 12 ** 
040005 0.008546 2.159564 32 ** 
040007 0.003858 1.126795 32 
 040008 -0.00114 -0.31148 17 
 040011 0.000523 0.095624 54 
 050008 0.00417 0.764819 49 
 050009 0.001037 0.275819 28 
 050010 0.012359 1.422902 56 * 
070013 0.019589 3.455784 18 *** 
070017 -0.00192 -0.36198 40 
 070099 0.00467 0.890404 23 
 080005 0.004156 1.548493 49 
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Appendix 1 (Continued) 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
090006 0.004367 0.822358 43 
 090007 0.00842 1.341192 37 * 
090009 0.008231 1.159685 30 * 
110009 0.007297 1.962827 51 ** 
110011 0.016571 2.325775 44 ** 
110013 0.001819 0.387916 15 
 110015 0.006905 1.167185 17 * 
110029 -0.00148 -0.28732 47 
 121003 0.000884 0.185127 32 
 121005 0.005461 1.104574 30 * 
121008 0.007316 2.264405 40 ** 
161609 -0.00341 -0.55736 18 
 161611 -0.00791 -0.98243 12 
 162204 0.010838 2.387385 26 ** 
162208 -0.00434 -0.8509 15 
 162209 -0.00048 -0.09658 78 
 162212 0.015969 1.463701 49 * 
163803 0.004443 1.228313 42 
 163805 0.012246 3.151583 44 *** 
166005 0.001166 0.138617 25 
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Appendix 1 (Continued) 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
180010 0.00831 1.60296 47 
 180012 0.00805 1.59016 26 
 180013 0.01217 1.12913 16 
 200006 0.00326 0.52796 77 
 200008 -0.0038 -0.7556 54 
 200010 -0.0101 -1.0056 50 
 202003 0.00535 0.85611 42 
 202005 -0.0004 -0.088 26 
 202007 -0.0065 -1.3602 14 
 202011 0.01587 2.70534 41 *** 
206002 -0.0075 -1.3947 60 
 210003 0.0087 0.92838 29 
 213003 -0.0031 -0.6033 18 
 213008 0.00257 0.59926 61 
 217010 0.01315 1.5515 48 
 217012 0.00157 0.23311 20 
 217013 0.00755 1.02268 61 
 233006 0.01522 1.56235 29 * 
240005 0.00813 2.41049 31 ** 
240009 0.00124 0.26803 18 
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Appendix 1 (Continued) 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
    
 240011 0.00046 0.12074 49 
 257030 -0.0028 -0.6058 21 
 257040 -0.0077 -1.1247 51 
 257050 -0.0122 -1.6026 31 
 260104 0.0108 2.17867 31 ** 
260108 0.00071 0.12936 17 
 260109 0.00681 1.07871 57 
 260110 -0.004 -0.7824 40 
 260111 -0.0064 -0.6177 21 
 260112 0.01063 1.28352 62 * 
270005 0.00724 1.46753 44 
 270008 0.01912 2.00918 21 ** 
270021 0.00454 0.35534 51 
 288002 0.00978 2.49386 36 *** 
290004 -0.0027 -0.4916 23 
 290006 0.00818 1.00085 18 
 310328 -0.0021 -0.5459 30 
 310368 0.01411 1.53607 18 * 
310388 0.00263 0.28214 45 
 320003 0.00538 1.20138 24 * 
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Appendix 1 (Continued) 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
320005 0.00041 0.09435 12 
 320007 0.00645 1.22778 54 * 
340006 0.01193 3.22314 13 *** 
340007 0.01698 3.4477 51 *** 
350007 0.00523 0.7795 45 
 360005 0.00126 0.31939 29 
 360007 -0.0007 -0.2501 21 
 360010 -0.0024 -0.4818 68 
 377010 0.00862 1.97139 25 ** 
377020 0.00662 1.38524 29 
 378010 0.00107 0.21771 16 
 379010 -0.0008 -0.1149 12 
 398041 -0.0003 -0.0613 63 
 400007 0.00507 1.40267 48 * 
400011 -0.0075 -0.9155 63 
 410003 -0.0051 -0.9237 64 
 420003 -0.0039 -0.3937 50 
 420005 0.0139 0.98107 47 
 450002 0.01171 2.85487 15 *** 
450003 0.0056 1.32365 52 * 
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Appendix 1 (Continued) 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
450004 0.01485 2.77636 54 *** 
450007 -0.0004 -0.0667 36 
 460001 0.00446 1.09029 20 * 
460005 0.01724 1.82942 30 ** 
460007 0.00044 0.04804 45 
 470008 0.01684 2.59355 25 *** 
481001 0.00962 2.08368 21 ** 
481004 0.00165 0.33651 23 
 519001 0.01054 2.20752 36 ** 
519005 0.00074 0.2099 30 
 519013 0.00369 0.88253 32 
 519017 0.00101 0.21246 12 
 519018 0.00572 0.92025 19 
 519019 0.0053 0.79696 32 
 519025 0.00434 0.76693 20 
 519068 0.00406 0.65743 62 
 519069 0.00562 0.67181 50 
 519089 0.01977 2.31227 56 ** 
519110 -0.0024 -0.7934              40 
 519115 -0.002 -0.4246 28 
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Appendix 1 (Continued) 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
519185 -0.0106 -1.2532 20 
 519668 0.01791 3.21397 49 *** 
519670 0.01387 1.84458 35 ** 
519688 0.00467 0.90648 17 
 519692 0.00826 1.45497 49 * 
519694 -0.0012 -0.2494 55 
 519696 0.01268 1.43721 71 * 
519698 0.00106 0.14073 60 
 519987 -0.0057 -1.036 51 
 519993 -0.0006 -0.1357 25 
 519995 -0.0007 -0.2147 51 
 519997 0.00273 0.81947 29 
 530001 0.00197 0.57445 18 
 530003 0.00274 0.65932 12 
 530006 0.00785 1.57136 48 
 540002 0.00473 1.31692 30 * 
540004 0.01199 1.59628 16 
 540006 0.00834 1.4171 44 * 
540007 0.00714 0.74566 15 
 550002 0.0057 1.22714 32 * 
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Appendix 1 (Continued) 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
550003 0.01923 2.16963 49 ** 
550008 0.00164 0.21226 12 
 570001 -0.0012 -0.3778 40 
 570005 0.00148 0.19746 28 
 580003 0.00626 0.80732 15 
 580006 0.01181 1.97776 20 ** 
590002 -0.0027 -0.6802 27 
 610001 0.01477 1.70842 77 ** 
620004 -0.0031 -0.3718 13 
 630002 0.02762 2.86926 48 *** 
630005 0.01647 1.32841 28 * 
660001 0.01477 1.70842 40 ** 
660004 0.00636 0.58319 15 
  
Note: *** Significant at 1% level 
** Significant at 5% level 
* Significant at 10% level 
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7.2 Appendix 2 
Estimated Intercepts, T-values and Number of Observations for Individual Mutual Funds 
Calculated from the Single-Index Model Based on Mutual Funds Gross Returns from 
2004 to 2010. 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
000021 0.010986 2.140367 37 ** 
000061 -0.00011 -0.02279 12 
 020010 0.005479 1.618308 32 * 
020015 0.014 2.246711 18 ** 
040005 0.009204 2.325258 51 ** 
040007 0.004201 1.228877 44 
 040008 -0.00078 -0.21552 40 
 040011 0.001756 0.322787 26 
 050008 0.004515 0.83053 44 
 050009 0.001389 0.371664 41 
 050010 0.012683 1.460749 31 * 
070013 0.019914 3.521943 31 *** 
070017 -0.00061 -0.11554 21 
 070099 0.006687 1.281756 36 
 080005 0.005671 2.115026 13 ** 
090006 0.006431 1.21807 51 
 090007 0.009796 1.563448 25 * 
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Appendix 2 (Continued) 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
090009 
0.009591 1.355655 15 
* 
110009 0.008307 2.239168 54 ** 
110011 0.01766 2.479748 30 ** 
110013 0.00295 0.630819 25 
 110015 0.008082 1.370454 21 * 
110029 0.000571 0.111233 36 
 121003 0.002411 0.505917 56 
 121005 0.006829 1.384144 49 * 
121008 0.009142 2.838234 35 *** 
161609 -0.00239 -0.3912 49 
 161611 -0.00646 -0.80389 20 
 162204 0.011533 2.539805 77 *** 
162208 -0.00326 -0.63981 48 
 162209 0.001656 0.335985 40 
 162212 0.01739 1.599862 12 * 
163803 0.006056 1.682076 57 ** 
163805 0.013584 3.499659 32 *** 
166005 0.002784 0.331633 17 
 180010 0.00922 1.781129 54 ** 
180012 0.009524 1.885788 49 ** 
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Appendix 2 (Continued) 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
180013 0.013233 1.228424 28 
 200006 0.00495 0.80539 56 
 200008 -0.002 -0.3887 40 
 200010 -0.0089 -0.8816 23 
 202003 0.00628 1.005 49 
 202005 0.00114 0.24115 43 
 202007 -0.0042 -0.8782 37 
 202011 0.01712 2.92214 30 *** 
206002 -0.006 -1.11 15 
 210003 0.01017 1.09 17 
 213003 -0.0018 -0.3354 47 
 213008 0.00407 0.94914 32 
 217010 0.01431 1.69021 30 ** 
217012 0.00298 0.44506 18 
 217013 0.00903 1.22838 12 
 233006 0.01645 1.69252 15 * 
240005 0.0099 2.95606 78 *** 
240009 0.00198 0.4271 49 
 240010 0.00127 0.45995 42 
 240011 0.00142 0.371 25 
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Appendix 2 (Continued) 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
257030 -0.0015 -0.321 47 
 257040 -0.0063 -0.924 26 
 257050 -0.0107 -1.3963 16 * 
260104 0.01153 2.32495 77 ** 
260108 0.01334 0.17249 54 
 260109 0.00783 1.24182 50 
 260110 -0.0026 -0.498 42 
 260111 -0.0052 -0.5048 26 
 260112 0.012 1.45221 14 
 270005 0.00901 1.83398 60 ** 
270008 0.0202 2.12463 29 ** 
270021 0.00597 0.46833 18 
 288002 0.01057 2.69556 61 ** 
290004 -0.0013 -0.2468 48 
 290006 0.00959 1.17542 20 
 310328 -0.0004 -0.1003 61 
 310368 0.01522 1.65761 29 * 
310388 0.00402 0.43338 18 
 320003 0.0068 1.52291 60 * 
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Appendix 2 (Continued) 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
320005 0.0021 0.48943 49 
 320007 0.00777 1.48149 21 * 
340006 0.01248 3.36931 51 *** 
340007 0.01824 3.70844 31 *** 
350007 0.00671 1.00251 17 
 360005 0.00201 0.50971 57 
 360007 0.00138 0.49184 40 
 360010 -0.001 -0.2092 21 
 377010 0.00911 2.08127 62 ** 
377020 0.00799 1.67729 44 ** 
378010 0.00186 0.37852 51 
 379010 0.00025 0.03361 23 
 398041 0.00114 0.20264 18 
 400007 0.00612 1.63898 30 * 
400011 -0.0059 -0.7188 18 
 410003 -0.0031 -0.5583 45 
 420003 -0.0025 -0.2554 24 
 420005 0.01529 1.08175 12 
 450002 0.01275 3.11551 54 *** 
450003 0.00685 1.62142 45 * 
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Appendix 2 (Continued) 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
450004 0.01601 2.99424 29 *** 
450007 0.00092 0.17046 21 
 460001 0.0064 1.57548 68 * 
460005 0.01843 1.95879 29 ** 
460007 0.00221 0.24442 16 
 470008 0.01822 2.82108 12 *** 
481001 0.01163 2.53449 63 *** 
481004 0.00274 0.55989 48 
 519001 0.0117 2.45255 63 *** 
519005 0.00266 0.75822 64 
 519013 0.00501 1.20356 50 
 519017 0.00278 0.58837 47 
 519018 0.00743 1.20049 52 
 519019 0.00748 1.13011 36 
 519025 0.00557 0.98627 20 
 519068 0.00537 0.86959 45 
 519069 0.00664 0.79681 23 
 519089 0.02079 2.43182 30 ** 
519110 -0.0005 -0.1721 32 
 519115 -0.0004 -0.0899 12 
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Appendix 2 (Continued) 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
519185 -0.00905 -1.07672 19 
 519668 0.01911 3.428572 32 *** 
519670 0.015149 2.021228 20 ** 
519688 0.006086 1.186695 62 
 519692 0.008949 1.577859 50 * 
519694 0.000679 0.140679 40 
 519696 0.013805 1.568218 28 * 
519698 0.002344 0.311777 20 
 519987 -0.00413 -0.74863 17 
 519993 0.000758 0.175852 49 
 519995 0.001151 0.372332 55 
 519997 0.007338 1.027199 71 
 530001 0.003552 1.032927 60 
 530003 0.004234 1.023097 51 
 530006 0.009194 1.84732 25 ** 
540002 0.005617 1.567858 51 * 
540004 0.013215 1.762129 29 ** 
540006 0.009702 1.653609 18 * 
540007 0.008573 0.897909 12 
 550002 0.007294 1.572987 48 * 
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Appendix 2 (Continued) 
Fund Code Single-index  Alpha T-value 
Number of 
Observations 
Indicator of 
Statistical 
Significance 
550003 0.020246 2.286527 30 ** 
550008 0.003016 0.392309 16 
 570001 0.000399 0.127963 44 
 570005 0.002892 0.386024 15 
 580003 0.007829 1.01165 32 
 580006 0.013226 2.222335 12 ** 
590002 -0.00158 -0.39402 40 
 610001 0.016004 1.853129 28 ** 
620004 -0.00157 -0.1886 15 
 630002 0.028572 2.971905 27 *** 
630005 0.017912 1.449159 13 * 
660001 0.016004 1.853129 28 ** 
660004 0.007775 0.71442 15 
  
Note: *** Significant at 1% level 
** Significant at 5% level 
* Significant at 10% level 
 
